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(54) HOT-MELT ADHESIVE COMPOSITION 

(57)Abstract: 

PURPOSE: To obtain a hot-melt adhesive compsn. which is easily biodegradable, excellent in 
applicability and instant adhesion properties, and useful for the bonding of a biodegradable 
plastic by using a thermoplastic resin and a tackifier as the main components, incorporating a 
specific compd. into either or both of the main components, and specifying the melt viscosity of 
the compsn. 

CONSTITUTION: A hot-melt adhesive compsn. is prepd. by using a thermoplastic resin and a 
tackifier as the main components, incorporating poly(lactic acid) or a lactic acid copolymer resin 
obtd. from lactic acid and another hydroxycarboxylic acid into either or both of the main 
components [e.g. a high-molecular poly(D, L-lactic acid) obtd. by the dehydropolycondensation 
of a D, L-lactic acid as the thermoplastic resin and a polyOactic acid) having both molecular 
ends blocked by methyl ester groups and obtd. by the dehydropolycondensation of a D, L-lactic 
acid wit methyl lactate as the tackifier], and adjusting the melt viscosity of the compsn. to 10- 
300,000cp at 180-210' C. 



LEGAL STATUS 

[Date of request for examination] 31.03.1999 

[Date of sending the examiner s decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner s decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 3330390 

[Date of registration] 1 9.07.2002 

[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiner s 
decision of rejection] 

[Date of extinction of right] 1 9.07.2005 



2006/06/21 



^ P^SE BLAHK 



JP.05=339557.A [CLAIMS] 



1/2 ^— V 



* NOTICES * 

JPO and NCIPl are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2, **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The hot-melt-adhesive constituent which uses thermoplastics and a tackifier as a principal component, is a 
constituent with which the either or both contain the lactic-acid copolymerization resin guided from polylactic acid or a lactic 
acid, and other hydroxycarboxylic acid, and is characterized by the melt viscosity of the system being in the range of 10 
centipoises to 300,000 centipoise at 180-210 degrees C. 

[Claim 2] The hot-melt-adhesive constituent according to claim 1 characterized by being lactic-acid copolymerization resin with 
which a part or all of thermoplastics and/or a tackifier was guided from the lactic acid of an L type, the polylactic acid of D mold 
or an L type, and/or D mold, and other hydroxycarboxylic acid. 

[Claim 3] Thermoplastics consists of any one sort or two sorts or more of mixture of following (a) - (f). And the thing to be with 
the macromolecule reforming polylactic acid which has the weight average molecular weight or more by an average of 10,000 at 
least and which comes to carry out reforming. The hot-melt-adhesive constituent according to claim 1 or 2 characterized by 
considering as the low-molecular reforming polylactic resin which a tackifier consists of any one sort or two sorts or more of 
mixture of following (a) - (f). and has the weight average molecular weight or less by an average of 5000 at least, and which 
comes to carry out reforming. 

(a) Urethane-ized polylactic acid which the lactic-acid copolymerization resin and the diisocyanate compound which were guided 
from polylactic acid or a lactic acid, and other hydroxycarboxylic acid are made to react at a rate of 2: (1-0.9) by the mole ratio, 
and is obtained. 

(b) Esterification polylactic acid which is made to carry out the dehydration condensation reaction of the lactic-acid 
copolymerization resin, the diol compound, or dicarboxylic acid guided from polylactic acid or a lactic acid, and other 
hydroxycarboxylic acid at a rate of 2: (1-0,9) by the mole ratio, and is obtained. 

(c) Epoxy denaturation polylactic acid which the lactic-acid copolymerization resin and the diglycidyl compound which were 
guided from polylactic acid or a lactic acid, and other hydroxycarboxylic acid were made to react at a rate of 2: (1-0.9), and 
obtained them by the mole ratio. 

(d) "Urethane-ized denaturation polylactic acid'which the diisocyanate compound was made to react at a rate of : (1:1) (1-0.9) by 
the mole ratio to this molar quantity of either of lactic-acid copolymerization resin, and lactic-acid alkyl ester guided from 
polylactic acid or a lactic acid, and other hydroxycarboxylic acid, and was obtained. 

(e) Silanizing polylactic acid which comes to introduce a hydrolysis nature silyl radical into the lactic-acid copolymerization resin 
guided from polylactic acid or a lactic acid, and other hydroxycarboxylic acid, or the molecule end of aforementioned (a) - (d). 

(f) End esterification polylactic acid which comes to carry out the alkyl esterification blockade of the lactic-acid 
copolymerization resin guided from polylactic acid or a lactic acid, and other hydroxycarboxylic acid, or the molecule end of 
aforementioned (a) - (d). 

[Claim 4] One which weight average molecular weight uses [ weight average molecular weight ] as at most 5,000 or less 
polylactic acid, lactic-acid copolymerization resin, or 95 - 30% of the weight of low-molecular reforming polylactic acid as a 
tackifier as thermoplastics the polylactic acid of the range of 20,000-1 million, lactic-acid copolymerization resin, or 70 to 5% of 
the weight of macromolecule reforming polylactic acid of hot-melt-adhesive constituents according to claim 1 to 3. 
[Claim 5] One which is characterized by the component of either the polylactic acid whose weight average molecular weight 
weight average molecular weight carries out to the polylactic acid of the range of 70,000-500.000, lactic-acid copolymerization 
resin, or 10 - 70% of the weight of macromolecule reforming polylactic acid as 3,000 or less polylactic acid, lactic-acid 
copolymerization resin or 30 - 90% of the weight of low-molecular reforming polylactic acid, and thermoplastics, and is the 
tackifier and thermoplastics, lactic-acid copolymerization resin or macromolecule reforming polylactic acid making hydroxyl value 
or the acid number one or less as a tackifier of hot-melt-adhesive constituents according to claim 1 to 3. 
[Claim 6] One which is characterized by making all the hydroxyl value or acid numbers of polylactic acid, lactic-acid 
copolymerization resin, or macromolecule reforming polylactic acid or less into 0.1 of hot-melt-adhesive constituents according 
to claim 1 to 4. 

[Claim 7] Claims 1~3, one hot-melt-adhesive constituent of six publications which are characterized by for thermoplastics using 
together with at least one kind chosen from a polyamide, polyester, polyester polyurethane, a polycarbonate, and polyolefine of 
the polylactic acid, lactic-acid copolymerization resin, or macromolecule reforming polylactic acid which is thermoplastics 
independently or the same, and using. 

[Claim 8] a tackifier — rosin ester — and — or claim 1- characterized by using terpene-phenol resin together with the 
polylactic acid, lactic-acid copolymerization resin, or low-molecular reforming polylactic acid which is a tackifier independently or 
the same, and using it in 20 - 70% of the weight of the range — one hot-melt-adhesive constituent of the 3, 6. and 7 
publications. 
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[Claim 9] at least one sort of wax components further chosen as one of hot-melt-adhesive constituents according to claim 1 to 
8 from the natural wax, the ester amide wax, and the polyester wax — and — or the hot-melt-adhesive constituent which made 
the compatibility-ized plasticizer of polylactic acid contain in 0.1 - 50% of the weight of the range. 

[Claim 10] The adhesion approach characterized by using one of hot-melt-adhesive constituents according to claim 1 to 9 for 
adhesion of biodegradation student plastics. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the hot melt adhesive which can be pasted up by the thing suitable for adhesion 
of recycle fitness and a biodegradable plastic which melting is carried out and is lightly pressed after the regurgitation or 
spreading. Furthermore, it consists of a hot-melt-adhesive constituent which surely contains a lactic-acid system polymer in 
detail, alkaline-water collapsibility or a microbially degradable property is demonstrated, and it is related with the hot melt 
adhesive which suits especially in adhesion of a biodegradable plastic best. 
[0002] 

[Description of the Prior Art] Conventionally, hot melt adhesive has the property which adhesion completes in an instant only by 
fusing and carrying out after [ spreading ] cooling immobilization by being a solid-state and heating 100% in ordinary temperature, 
was widely known as adhesives which can moment paste up a laborsaving mold, and has spread as laborsaving mold adhesives in 
broad fields, such as bookbinding. woodwork, and automatic sheathing in the car. Low [ which makes polyolefin resin, such 

as an ethylene-vinyl acetate copolymer, a styrene block copolymer, isobutylene isoprene rubber, an ethylene-ethyl acrylate 
copolymer, and ionomer resin, polyester, polyamide resin, etc. a thermoplastic base polymer, in addition uses a petroleum system 
tackifier. a wax, etc. as a principal component especially ] - hyperviscous hot melt adhesive have spread most, and are mainly 
used also in said field. However, it is in the present condition that that adaptability is missing since the property and the 
microbially degradable property of hydrolysis nature are very late as the general property poses a problem from the view of 
saving-resourcesHzing and pollution-free-izing with conventional-type hot melt adhesive which is in the present condition that 
the recycle-ized fitness of an adhesion product, the short-time collapsibility in natural-environment-izing. etc. are asked, and 
was described above, by recent years, that is, conventionally, with the various adhesion products using well-known hot melt 
adhesive, sufficient adhesion function can be hold for [ of a under / the usual handling conditions ] several years, it can carry 
out collapse degradation of this adhesives easily by a certain approach at the time of reuse, and have the problem it still be 
enough to make a function which change [ **** ]-i2ing of the junction interface into the condition before adhesion hold, 
moreover, although said recycle fitness, simultaneously the the low toxicity of a decomposition component, 

etc. of the collected hot melt adhesive, etc. are cried for. the stereo of the hot melt adhesive which can respond also to such a 
request enough is in the situation which still is not thoroughgoing. As advanced technology known from the former, the alkali 
water-soluble hot-melt-adhesive hot melt adhesive which makes a maleic-anhydride copolymer an active principle is in JP,4- 
4279,A. Moreover, the water-soluble hot melt adhesive of a polyvinyl alcohol system is known. Although used as a technique on 
which such advanced technology suits **** of corrugated paper or a carton, and the ****** application of bookbinding, and 
those used paper recovery fitness is satisfied, the application is limited and there are difficulties, like the problem of waste water 
treatment and the collapsibility of polymer confidence are missing. Moreover, although there is the approach of investing solder 
into a lot of organic solvents, for example, making carry out the heating dissolution of the adhesives as a technique of recycle- 
izing of making the condition before adhesion recovering the pasted-up solder, and carrying out exfoliation recovery on the other 
hand, there are the danger of ignition ignition and the problem of odor generating by the solvent. Moreover, on the other hand as 
thermoplastics with biodegradability, polylactic acid is developed, and the manufacture approach is indicated in USP1. 995.970 
and USP-3,636.956 grade. And under the environment with which the case where biodegraded polylactic acid 100% completely 
within one year from several months in the body of an animal, and it was placed all over soil or seawater etc. became wet, 
decomposition is started in several weeks and having the property which serves as a lactic acid harmless to the body, carbon 
dioxide gas. and water from one year within several years is also known. However, it is a stereo that the hot-melt-adhesive 
constituent using polylactic acid with the above-mentioned biodegradability which was rich in spreading fitness, was excellent in 
adhesion fitness and an initial adhesion property at the moment, and fitted adhesion of recycle fitness and a biodegradable 
plastic is not developed yet. 
[0003] 

[Prob!em(s) to be Solved by the Invention] It is in developing the hot-melt-adhesive constituent which this invention 
accompanies the above mentioned social background, and is rich in the spreading fitness using a polylactic acid system polymer, 
and is excellent in adhesion fitness and an initial adhesion property at the moment and which was made to carry out melting of 
the adhesives in detail, was rich in the recycle fitness which can be pasted up by the regurgitation or applying at arbitration at 
the predetermined location, and fitted adhesion of a biodegradable plastic. It is the more detailed thing which sufficient adhesion 
function can be held and can be easily done for collapse degradation of these adhesives by a certain approach at the time of 
reuse for [ of a under / the usual handling conditions ] several years. Moreover, let me hold a function which changes [ **** ]- 
izing of the junction interface into the condition before adhesion. Simultaneously, the effect which demonstrates 

altogether including hot melt adhesive when adhesion objects, such as a biodegradable plastic, are discarded as 
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they were and the decomposition component does not have toxicity to the living thing of the body or a nature, or it has on an 
environment be very slight. It is development of the hot melt adhesive which can respond to the request of ** enough. 

[The'*Lans for solving invention] As a result of inquiring wholeheartedly in order to solve said technical problem, this invention 
persons were attained by using it in the mode as which polylactic acid or a polylactic acid system polymer was made to specify, 
and attained this invention. That is, this invention is as follows. = ^„„ct^..«nf with " 

(1) The hot-melt-adhesive constituent which uses thermoplastics and a tackifier as a principal component, is a c°"strtuent with 
which the either or both contain the lactic-acid copolymerization resin guided from polylactic acid or a lactic acid, and other 
hydroxycarboxylic acid, and is characterized by the melt viscosity of the system being in the range of 10 centipoises to 300.000 

centipoise at 180-210 degrees C. . , • j i • 4.- 

(2) The hot-melt-adhesive constituent of one above-mentioned publication characterized by being laotic-acid copolymerization 
resin with which a part or all of thermoplastics and/or a tackifier was guided fi-om the lactic acid of an L type, the polylactic acid 
of D mold or an L type, and/or D mold, and other hydroxycarboxylic acid. a -i *u *u- - k« th- 

(3) Thermoplastics consists of any one sort or two sorts or more of mixture of following (a) - (f). And the thing to be with the 
macromolecule reforming polylactic acid which has the weight average molecular weight or more by an average of 10,000 at 
least and which comes to carry out reforming. The hot-melt-adhesive constituent of 1 or 2 publications of the above 
characterized by considering as the low-molecular reforming polylactic resin which a tackifier consists of any one sort or 
sorts or more of mixture of following (a) - (f). and has the weight average molecular weight or less by an average of 5000 at 
least, and which comes to carry out reforming. .... j j 

(a) Urethane-ized polylactic acid which the lactic-acid copolymerization resin and the diisocyanate compound which were guided 
from polylactic acid or a lactic acid, and other hydroxycarboxylic acid are made to react at a rate of 2: (1-0.9) by the mole ratio, 

and is obtained. , ^ £^.1.1 ^^-.a 

(b) Esterification polylactic acid which is made to carry out the dehydration condensation reaction of the lactic acid 
copolymerization resin, the diet compound, or dicariaoxylic acid guided fi-om polylactic acid or a lactic acid, and other 
hydroxycarboxylic acid at a rate of 2: (1-0.9) by the mole ratio, and is obtained. .... 

(c) Epoxy denaturation polylactic acid which the lactic-acid copolymerization resin and the diglyc.dyl compound wh^h were 
guided from polylactic acid or a lactic acid, and other hydroxycarboxylic acid were made to react at a rate of 2: U-0.9;. and 

obtained them by the mole ratio. „4.„ . ci-n ri-no'i hu 

(d) Urethane-ized denaturation polylactic acid which the diisocyanate compound was made to react at a rate of • n.lHI by 
the mole ratio to this molar quantity of either of lactic-acid copolymerization resin, and lactic-acid alkyi ester guided from 
Dolvlactic acid or a lactic acid, and other hydroxycarboxylic acid, and was obtained. 

(e) Silanizing polylactic acid which comes to introduce a hydrolysis nature silyl radical into the lacti^acid copolymerization resin 
guided ft-om polylactic acid or a lactic acid, and other hydroxycartjoxylic acid, or the molecule end of aforementioned (a) W. 

(f) End esterification polylactic acid which comes to carry out the alkyI esterification blockade of the lactic acid 
copolymerization resin guided fi-om polylactic acid or a lactic acid, and other hydroxycarboxylic acid, or the molecule end of 

(IrOne^hot-mtlt-adhesive constituent of the one to 3 above-mentioned publications which weight average molecular weight 
uses [ weight average molecular weight ] as at most 5.000 or less polylactic acid, lactic-acid copolymenzation resin, or 95 - 30% 
of the weight of low-molecular reforming polylactic acid as a tackifier as thermoplastics the polylactic acid of the range of 
20 000-1 million, lactic-acid copolymerization resin, or 70 to 5% of the weight of macromolecule reforming polylactic acid. 
Weight average molecular weight as a tackifier (5) 3.000 or less polylactic acid, lactic-acid copolymerization resin or 30 - 90% of 
the weight of low-molecular reforming polylactic acid Weight average molecular weight carries out as thermoplastics to the 
polylactic acid of the range of 70.000-500.000. lactic-acid copolymerization resin, or 10 - 70% of the weight of macromolecule 
reforming polylactic acid. One hot-melt-adhesive constituent of the one to 3 above-mentioned publications charactenzed by the 
component of either the polylactic acid which is the tackifier and thermoplastics, lactic-acid copolymenzation resin or 
macromolecule refomiing polylactic acid making hydroxyl value or the acid number one or less. u„rf,„,„, 
(6) One hot-melt-adhesive constituent of the one to 4 above-mentioned publications charactenzed by making all the hydroxyl 
value or acid numbers of polylactic acid, lactic-acid copolymerization resin, or macromolecule reforming polylactic acid or less 

aMblve 1 -3 one hot-melt-adhesive constituent of six publications v/hich are characterized by for thermoplastics using 
together with at least one kind chosen from a polyamide, polyester, polyester polyurethane. a polycarboriate and polyolefine of 
the polylactic acid, lactic-acid copolymerization resin, or macromolecule reforming polylactic acid which is thermoplastics 

independently or the same, and using. u 1 ■ t t-u^^ fK» 

(8) a tackifier - rosin ester - and — or above-mentioned 1- characterized by using terpene-phenol resin together with the 
polylactic acid, lactic-acid copolymerization resin, or low-molecular reforming polylactic acid which is a tackifier independently or 
the same, and using it in 20 - 70% of the weight of the range — one hot-melt-adhesive constituent of the 3. 6. and 7 

Si'^at leasTone sort of wax components further chosen as one hot-melt-adhesive constituent of the one to 8 above-mentioned 
publications fi-om the natural wax. the ester amide wax, and the polyester wax - and - or the hot-melt-adhes.ve constituent 
which made the compatibility-ized plasticizer of polylactic acid contain in 0.1 - 50% of the weight of the range. 
(10) The adhesion approach characterized by using one hot-melt-adhesive constituent of the one to 9 above-mentioned 
publications for adhesion of biodegradation student plastics. . ^, . .. .. ^ c 

[0005] This invention is explained below at a detail. It is the description most that the hot-melt-adhesive constituent of this 
invention is the alkaline-water collapsibility or the microbially degradable hot-melt-adhesive constituent which makes both 
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thermoplastics component tackifier both [ either or ] contain the lactic-acid copolymerization resin guided from polylactic acid 
or a lactic acid, and other hydroxy carboxy lie acid, and has the melt viscosity of the system in the range of 10 centipoises to 
300.000 centipoise at 180-210 degrees C from the purpose of the invention. Adhesives are very weak and it is almost 
impractical only at said thermoplastics, the hot melt adhesive which consisted of only one components of the tackifiers, and that 
it is because 300.000 centipoise is exceeded or it is satisfied with systems, such as below 00010 centipoise, of neither adhesion 
spreading workability nor adhesion practical use physical properties enough, and can be satisfied only with thermoplastics of 
neither wettability nor a spreading operational characteristic enough in detail and a tackifier. The lactic-acid copolymerization 
resin guided from said polylactic acid or lactic acid, and other hydroxycarboxylic acid should make one of components, and said 

"thermoplastics and the lactic-acid copolymerization resin guided to one component of the tackifiers from the lactic acid of the 
polylactic acid of an L type and/or D mold or an L type, and/or D mold, and other hydroxycarboxylic acid specifically contain in 
this invention, especially — desirable — all the components of thermoplastics and a tackifier — an L type — and — or it is 

'desirable to make the lactic-acid copolymerization resin guided from the lactic acid of the polylactic acid of D mold or an L type, 
and/or D mold and other hydroxycarboxylic acid contain. The lactic-acid copolymerization resin (lactic-acid copolymerization 
resin is only named a lactic-acid copolymer generically below.) guided from the lactic acid of the polylactic acid of an L type 
given in this invention. D mold, and LD compound die or an L type, and/or D mold, and other hydroxycarboxylic acid It is 
mentioned as an example with the typical object obtained by the following approaches, for example, the lactic acid or its mixed 
lactic acid of an L type or D mold is used as a start raw material. After obtaining the object which was made to carry out the 
direct dehydration polycondensation of them, and obtained them, and the object which was compounded from the annular dimer 
of said lactic acid and which is usually called lactide. what was made to carry out a ring breakage polycondensation further, and 
was obtained is raised, moreover, mixture with the lactide which contains said a part of lactic acid of an L type and/ or D mold in 
the lactic-acid copolymer guided fi^om said lactic acid and other hydroxycarboxylic acid — or if it is polylactic acid and the 
lactic-acid copolymer of said lactide which are the object which also includes the lactic-acid copolymer guided from 
copolymerizable monomers, such as epsilon-caprolactone and glycolide. as it is independent, and especially constraint does not 
have in the synthetic means, and are already obtained by the well-known approach, it can be used preferably, 
[0006] It is the purpose for which said polylactic acid and lactic-acid copolymer attain improvement stabilization of the thermal 
stability of an adhesion constituent, or an adhesion property at this invention, and it is good to consider as low or macromolecule 
reforming polylactic acid which was shown at following (a) - (f) and which comes to carry out reforming. In addition, by the 
following publications, low-molecular reforming polylactic acid means the object by which a classification definition is carried out 
as a tackifier component and. on the other hand, macromolecule reforming polylactic acid means the object by which a 
classification definition is carried out as a thermoplastics component by them. 

(a) The urethane-ized polylactic acid which the lactic-acid copolymerization resin and the diisocyanate compound which were 
guided from polylactic acid or a lactic acid, and other hydroxycarboxylic acid are made to react at a rate of 2: (1-0.9) by the 
mole ratio, and is obtained For example, made polylactic acid or a lactic-acid copolymer react with a diisocyanate compound, and 
obtained it. It is urethane-ized polylactic acid of low [ which was made to carry out urethane-ized reforming of the so-called 
polylactic acid or the piece end hydroxyl of a lactic-acid copolymer, and obtained it ], or the amount of macromolecules. The 
urethane-ized polylactic acid of low [ which polylactic acid, or a lactic-acid copolymer and a well-known diisocyanate compound 
is made to react at a rate of 2: (1-0.9) by the mole ratio and is obtained ], or the amount of macromolecules is mentioned. 
Especially by the object which may use an object with a well-known diisocyanate compound, and is restrained, although there is 
nothing, the following objects are the examples of representation. For example, there is fat group G SOSHIANA. such as aroma 
group diisocyanates, such as naphthalene diisocyanate, tolylene diisocyanate. xylylene diisocyanate, diphenylmethane 
diisocyanate, and tetramethyl xylylene diisocyanate. and isophorone diisocyanate. tetramethylen diisocyanate, etc. 

(b) The esterification polylactic acid which is made to carry out the dehydration condensation reaction of the lactic-acid 
copolymerization resin, the diol compound, or dicarboxylic acid guided from polylactic acid or a lactic acid, and other 
hydroxycarboxylic acid at a rate of 2: (1-0.9) by the mole ratio, and is obtained For example, made polylactic acid or a lactic-acid 
copolymer react with a diol compound or dicarboxylic acid, and obtained it. It is esterification polylactic acid of low [ which was 
made to carry out esterification reforming of the piece end carboxyl group of the so-called polylactic acid or a lactic-acid 
copolymer, and obtained it ]. or the amount of macromolecules. The esterification polylactic acid of low [ which is made to carry 
out the dehydration condensation reaction of polylactic acid or a lactic-acid copolymer, a well-known diol compound, or the 
dicarboxylic acid at a rate of 2: (1-0.9) by the mole ratio, and is obtained ]. or the amount of macromolecules is mentioned. 
Especially by the object which may use an object with a well-known diol compound, and is restrained, although there is nothing, 
the following objects are the examples of representation, for example, the glycols and bisphenol A which are represented with 
ethylene glycol, a diethylene glycol, triethylene glycol, propylene glycol, dipropylene glycol, tripropylene glycol. 1 .4-butanediol, 
neopentyl glycol, a polyethylene glycol, a polypropylene glycol, etc., Bisphenol F. or its ethylene — and — or a propylene addition 
product etc. is mentioned. 

[0007] Moreover, especially by the object which may use an object with said well-known dicarboxylic acid, and is restrained, 
although there is nothing, the following objects are the examples of representation. For example, representation aroma group 
JIKARUBON is mentioned by the fat group dicarboxylic acid represented with a succinic acid, a maleic acid, a propionic acid, 
etc., the phthalic acid, and the fumaric acid. 

(c) The epoxy denaturation polylactic acid which the lactic-acid copolymerization resin and the diglycidyl compound which were 
guided from polylactic acid or a lactic acid, and other hydroxycarboxylic acid were made to react at a rate of 2: (1-0.9), and 
obtained them by the mole ratio For example, made polylactic acid or a lactic-acid copolymer react with a diglycidyl compound, 
and obtained it It is epoxy denaturation polylactic acid of low [ which was made to carry out reaction reforming of the piece end 
carboxyl group of the so-called polylactic acid or a lactic-acid copolymer to a glycidyl group, and obtained it], or the amount of 
macromolecules. Said epoxy denaturation polylactic acid which is made to carry out the dehydration condensation reaction of 



http://wvm4jpdl.ncipi.gojp/Ggi~bin/tran_web_cgLeije 



2006/06/05 



JP.05-339557,A [DETAILED DESCRIPTION] 



1 

4/14 ^— V 



polylactic acid or a lactic-acid copolymer and a well-known diglycidyl compound at a rate of 2: (1-0.9) by the mole ratio, and is 
obtained is mentioned. Especially by the object which may use an object with a well-known diglycidyl compound and is 
restrained, although there is nothing, the following objects are the examples of representation. For example, bisphenol A and a 
bisphenol female mold diglycidyl ether system epoxy resin. The aroma group diglycidyl compound represented with naphthalene 
diglycidyl ether. Neopentyl diglycidyl ether, ethylene glycol diglycidyl ether. Diethylene-glycol diglycidyl ether triethylene glycol 
diglycidyl ether, Propylene glycol diglycidyl ether, dipropylene glycol diglycidyl ether. The diglycidyl compound of the g ycols 
represented with tripropylene glycol diglycidyl ether and 1 .4-butanediol diglycidyl ether and another alicycle group diglycidyl 
compound are mentioned. *^ . /i_ 

(d) The urethane-ized denaturation polylactic acid which the diisocyanate compound was made to react at a rate ot . U-i; U 
0 9) by the mole ratio to this molar quantity of either of lactic-acid copolymerization resin, and lactic-acid alkyi ester guided ^ 
from polylactic acid or a lactic acid, and other hydroxycarboxylic acid, and was obtained For example, polylactic acid or a actic 
acid copolymer and lactic-acid alkyI ester (lactic-acid alkyI ester is only called an alkyI lactic acid by this invention belowO Made 
said diisocyanate compound react to this molar quantity, and obtained. Reaction refomiing of the piece end hydroxyl of the so 
called polylactic acid or a lactic-acid copolymer, and an alkyI lactic acid is carried out to an isocyanate radical. The urethane- 
ized conversion polylactic acid of low [ by which polylactic acid, or every one lactic-acid copolymer and alkyI lactic ac.d were 
combined with the end molecule through said diisocyanate compound, respectively ]. or the amount of macromolecules. The 
urethane denaturation polylactic acid of low [ by which polylactic acid or the alkyI lactic-acid addition product of a lactic-acid 
copolymer was combined with the end molecule through said diisocyanate compound, respectively ]. or the amount of 
macromolecules is mentioned. The aforementioned urethane denaturation polylactic acid which is made to carof out the 
condensation reaction of said well-known diisocyanate compound at a rate of : (1:1) (1-0.9) by the mole ratio to this molar 
quantity of polylactic acid, or a lactic-acid copolymer and an alkyI lactic acid, and is obtained is mentioned. 
[0008] As said alkyI lactic acid, although there is especially no constraint, it is an example preferably desirable L 30 or less 
carbon number ] from a with a carbon number of five or less alkyl lactic acid being preferably good, for example objects, such as 
methyl lactate (alias name 2-hydroxypropanoic-acid methyl), ethyl lactate (alias name 2-hydroxypropanoic-acid ethyl) lactic- 
acid propyl (alias name 2-hydroxypropanoic-acid propyl), and butyl lactate (alias name 2-hydroxypropanoic-acid butyl), being 
easily available 18 or less carbon number. As an approach of obtaining the urethane denaturation polylactic acid of low L by 
which polylactic acid, or a lactic-acid copolymer and an alkyl lactic acid were combined with the end molecule through said 
diisocyanate compound, respectively ]. or the amount of macromolecules The diisocyanate compound in which the property from 
which the activity rate of reaction of the isocyanate radical represented especially with the object to restrain by the tolylene 
diisocyanate of an equimolecular amount, for example to polylactic acid, a lactic-acid copolymer, or an alkyl lactic acid although 
there is nothing differed, respectively is shown is made to act slowly. Later. The method of making one equimolecular amount act 
and obtaining it now, etc. is a typical example, although there is nothing by the object to restrain especially as an approach of 
obtaining low or macromolecule urethane denaturation polylactic acid with which the alkyl lactic-acid addition product of 
polylactic acid was combined with the end molecule through said diisocyanate compound, respectively — polylactic acid and an 
alkyl lactic acid — an equimolecular amount — perfect — after an esterification reaction or a lactic-acid copolymer, and an 
alkyl lactic acid — an equimolecular amount — the approach of making said diisocyanate compound of an equimolecular amount 
act slowly further to the resultant, and acquiring etc. is completely a typical example after an esterification reaction, 
(e) The silanizing polylactic acid which comes to introduce a hydrolysis nature silyl radical into the lactic-acid copolymenzation 
resin guided from polylactic acid or a lactic acid, and other hydroxycarboxylic acid, or the molecule end of aforementioned U;- 
(d) for example, the activity hydroxyl of polylactic acid, a lactic-acid copolymer, or the molecule end of aforementioned 
— and — or it can react to an activity carboxyl group — For example, a trimethoxy epoxy silane. a dimethoxymethyl epoxy 
silane. JI or the trimethoxysilane monomer represented with a trimethoxy isocyanate silane and a dimethoxymet^^^ 
silane The silanizing polylactic acid of low [ which alkoxysilane monomer, such as JI represented with a TORIETOKI epoxy 
gardenia fruit run, a JIETOKI methyl epoxy silane. and a TORIETOKI seesaw cyanate silane or a triethoxysilane denvative, is 
made to act, and is obtained ], or the amount of macromolecules is typical. , , . 

[0009] (f) Carry out the alkyl esterification blockade of the lactic-acid copolymerization resin guided from polylactic acid or a 
lactic acid and other hydroxycarboxylic acid, or the molecule end of aforementioned (a) - (d). The end esterification polylactic 
acid of low [ which carried out the alkyl esterification blockade and obtained polylactic acid, the lactic-acid copolymer, or Vne 
molecule end of the - (d) ** (aforementioned / a /) with the becoming end esterification polylactic acid ], or the amount of 
macromolecules is raised, as the alkyl esterification agent — the piece end activity hydroxyl of polylactic acid — and — or the 
already well-known alkyl esterification agent which can react to an activity cartjoxyl group may be used, and especially 
constraint is mentioned as an example with typical the following, although there is nothing. For example, as an alkyl esterification 
agent which acts on the piece end activity carboxyl group of polylactic acid, although there is especially no constraint, there is a 
with a carbon number of five or less fat group or aroma group alcohols preferably 18 or less carbon number 30 or less carbon 
number On the other hand, as an alkyl esterification agent which acts on the piece end activity hydroxyl of polylactic acid, 
although there is especially no constraint, a with a carbon number of five or less fat group, or aroma **** and the other 
aforementioned alkyl lactic acid is mentioned preferably 18 or less carbon number 30 or less carijon number In this invention, 
various reforming polylactic resin (aforementioned a) given in - (f) by the independent system or using it, making it compound 
the pasted up object of the hot-melt-adhesive constituent of this invention is received — moderate — getting wet a 
property — It is common use when being able to enable adjustment or achievement of properties, such as moderate alkaline 
water collapsibility and a microbially degradable rate, at arbitration, therefore carrying out selection use of the fefonning 
polylactic resin (aforementioned a) given in - (f) suitably according to the purpose attains this invention. Especially the thing 
polylactic acid or a lactic-acid copolymer is begun, and polylactic acid or reforming polylactic resin given in (e) is especially used 
[ a thing ] for reforming polylactic resin (aforementioned a) given in - (f) as the thermoplastics component or tackifier 
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component of this invention preferably as a hot-melt-adhesive constituent of this invention suitable for the adhesion application 
of earthenware, glass, a metal, paper, wood. etc. and a biodegradable plastic is desirable. Moreover, it is a greatly desirable mode 
to begin polylactic acid or a lactic-acid copolymer as a hot-melt-adhesive constituent of this invention suitable for especially 
adhesion of biodegradable plastics, and to use polylactic acid or reforming polylactic resin given in (f) for reforming polylactic 
resin (aforementioned a) given in - (f) as the thermoplastics component or tackifier component of this invention preferably 
especially. 

[0010] Suppose that the lactic-acid copolymer and said reforming polylactic resin of polylactic acid or a lactic acid, and other 
hydroxycarboxylic acid are only collectively called polylactic resin in this invention the following described above in the following 

' publications. Although it can be used preferably, especially there will be no constraint if other hydroxycarboxylic acid given in 
this invention is already well-known objects, the following is mentioned as a typical example. For example, a glycolic acid. 3- 
hydroxybutyric acid. 4-hydroxybutyrate. a 4-hydroxy valeric acid. 5-hydroxyl valeric acid, and a 6-hydroxy caproic acid can use 

' it preferably, especially a glycolic acid is a desirable example. In the hot-melt-adhesive constituent of this invention which used 
the lactic-acid copolymer obtained from especially a lactic acid and other hydroxycarboxylic acid as polylactic resin, the 
property of hydrolysis is delayed slightly and a microbially degradable property is a greatly desirable example from comparable as 
pure polylactic acid (semantics of the polymer guided only from the lactic acid 100%). The lactic-acid copolymer obtained from a 
lactic acid and other above mentioned hydroxycarboxylic acid in this invention is used as a start raw material. The hot-melt- 
adhesive constituent using reforming and the guided polylactic resin in a reforming means the above (e) or given in (f). The 
lactic-acid copolymer of a lactic acid and other above mentioned hydroxycarboxylic acid is similarly used as a start raw material. 
Furthermore, under the independence or said its existence of said alkyl lactic acid of a lactic-acid copolymer and an 
equimolecular amount The hot-melt-adhesive constituent using reforming and the guided polylactic resin etc. delays the 
property of hydrolysis slightly with the reforming means of the aforementioned (a) publication. A microbially degradable property 
is a greatly desirable mode from comparable as pure polylactic acid (semantics of the polymer guided only from the lactic acid 
1 00%). Moreover, the polylactic resin of the amount of macromolecules which carried out the classification definition as 
thermoplastics of this invention means 10,000 or more objects with weight-average-molecular-weight measured value, and it is 
preferably desirable 20,000-1 million, and to consider as the range of 70.000-500.000 preferably especially- In this invention, the 
classification definition of the 1 0.000 or less low-molecular polylactic resin is carried out at a tackifier component. On the other 
hand, when using it as a tackifier component, as described above, weight average molecular weight may be annular lactide of a 
lactic acid well [ it is especially desirable and / 3.000 or less ] 5.000 or less preferably 10.000 or less. 

[0011] In the hot-melt-adhesive constituent of this invention, it does not interfere at all that weight average molecular weight 
considers as any 1 component or compound component of the polylactic resin of the 10,000 or more amounts of 
macromolecules or other well-known thermoplastics as thermoplastics. The operating rate as those thermoplastics Weight 
average molecular weight carries out [70-5% of the weight of the range. ] concomitant use use of the polylactic resin of the 
amount of macromolecules of the range of 10,000-1 million at the themioplastics and said rate of independent or others as 
thermoplastics preferably. It is a desirable mode from the point of adhesion spreading workability and adhesion dependability that 
weight average molecular weight uses the polylactic resin of the amount of macromolecules of the range of 70,000-500,000 in 70 
- 10% of the weight of the range independently as thermoplastics preferably especially. Moreover, the range especially of weight 
average molecular weight is 70.000-500,000, and it is an especially desirable mode from the ability of the hydroxyl value or acid 
number of said use mode preferably made or less into 0.1 at most one or less to improve the thermal stability and hue stability 
of a constituent of this invention. In the hot-melt-adhesive constituent of this invention, it does not interfere at all that weight 
average molecular weight considers as any 1 component or compound component of the polylactic resin of 10.000 or less low 
molecular weight or other well-known tackifiers as a tackifier. The operating rate as those tackifiers is a mode with 95 - 30% of 
the weight of the range, that weight average molecular weight carries out concomitant use use of the polylactic resin of 5.000 or 
less low molecular weight at the thermoplastics and said rate of independent or others as thermoplastics preferably, and 
desirable from the point of an adhesion **** property weight average molecular weight using the polylactic resin of 3,000 or less 
low molecular weight in 90 - 30% of the weight of the range independently as a tackifier preferably especially. Moreover, it is an 
especially desirable mode at most one or less from the ability of the hydroxyl value or acid number of said use mode to which 
weight average molecular weight makes the acid number 0.1 or less especially preferably or less by 3.000 to improve the thermal 
stability and hue stability of a constituent of this invention. Moreover, the use mode to which hydroxyl value or the acid number 
makes thermoplastics and any polylactic resin of a tackifier 0.1 or less especially preferably is especially most desirable mode at 
most one or less. It is from there being a case where react mutually in 1 80-21 0-degree-C melting condition, viscous behavior is 
not fixed at the time of the dissolution, and it is not satisfied with the configuration with which two kinds of polylactic acid 
molecule end groups have a carboxyl group and hydroxyl. respectively of thermal stability as the reason although there is nothing 
what restrains this invention. 

[0012] In this invention, using other thermoplastics (other thermoplastics only being called a base polymer by the following 
publications in the semantics distinguished from the amount polylactic resin of giant molecules) it was indicated below that 
already described above by the part or independent is included, namely. — for example, the mode which the base polymer 
indicated below is used [ mode ] independently and makes a tackifier contain the polylactic resin which is an indispensable 
component — or it is saying that your may be in the reverse mode. As a base polymer, there is especially no constraint in 
properties, such as its class, molecular weight, and polylactic resin, compatibility (polymer blend stability), and a well-known base 
polymer can be used. Preferably. In part, it is desirable compatibility or to dissolve completely with polylactic resin, and this 
invention can be attained by using the base polymer which is rich in polymer blend stability, selecting it suitably. The polyolefine 
represented with the ethylene system copolymer resin well-known as a base polymer represented with ethylene-vinyl acetate 
resin, ethylene-ethyl acrylate resin, and ethylene-butene resin, for example, isobutylene isoprene rubber, natural rubber, the 
polyolefine rubber represented with a polyisobutylene, polystyrene resin, polyethylene resin, polypropylene resin, and styrene 
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block-copolymer resin is mentioned. In addition, a polyamide. polyester, polyurethane. polyimide. acrylic resin, lonomer resin, etc. 
are raised. A polyamide. polyester, polyester polyurethane, a polycarbonate, and polyolefine are mentioned preferably, and 
independent or the mode which used together with the polylactic resin of the amount of macromolecules. and was used is 
desirable considering those at least one kind as a base polymer. i • u 

[0013] ** with desirable the melt viscosity of the hot melt adhesive of this invention using the blending ratio of coal in the case 
of using together of a base polymer and the polylactic resin of the amount of macromolecules within the limits of 10 centipoises . 
to 300,000 centipoise with 1 80-21 0-degree-C measured value and its concomitant use rate may be arbitrary. However, neither 
alkaline-water collapsibility nor microbial degradabiilty serves as a high constituent (or recycle fitness includes giving the 
constituent of this invention which can be performed easily and easily) also until it says, so that the operating rate of polylactic , 
resin is high as much as possible. In this invention, using other tackifiers it was indicated below that already descnbed above by 
the part or independent is included. That is. other tackifiers (by the following publications, other tackifiers are only called a 
tackifier in the semantics distinguished from low-molecular-weight polylactic acid) indicated below, for example may be used 
independently, and you may be by the mode which makes thermoplastics contain the polylactic resin which is an indispensable 
component, and its reverse. As a tackifier. there is especially no constraint in properties, such as its class, molecular weight, and 
polylactic resin, compatibility (polymer blend stability), and you may be by the well-known tackifier. It is desirable compatibility or 
to dissolve completely with polylactic resin, and a part can be preferably used, if it is the tackifier which demonstrates the 
operation effectiveness which hypoviscosity-izes a thermoplastics component at the time of heat. 

[0014] Rosin well-known as a tackifier. or its derivative. Terpene resin, and the derivative, petroleum resin guided from the oil- 
cracking fraction of carbon numbers 5-9. Dicyclopentadiene resin, coumarone-indene resin, ketone resin. There are xylene resin, 
acrylic ONOGOMA resin, polyester oligomer resin, etc. in addition — ** — it carries out, well-known biodegradability oligomer 
other than polylactic acid is also mentioned, and generally, in ordinary temperature, said resin of 5,000 or less low molecular 
weight etc. is preferably mentioned thousands or less as a solid-state, a semisolid, or liquefied number average molecular weight 
is high With well-known biodegradability resin oligomer other than said polylactic acid, the ring breakage oligomer resin resin of 
oligomer and its copolymerization oligomer of for example. 3-hydroxy butyric acid or 3-hydronalium KISHIBA relic acid **, and 
also epsilon-caprolactone etc. is mentioned, as a tackifier — especially — desirable — rosin ester — and — or terpene-phenol 
resin is mentioned, the operating rate is 20 - 70% of the weight of the range, and independent or its mode which is the sum total 
rate used together with low-molecular polylactic resin, and is made into said range is good. At least one sort of wax components 
further chosen as the constituent of said mode from the natural wax. the ester amide wax. and the polyester wax with the hot 
melt adhesive of this invention and the mode which made ** contain in 1 - 30% of the weight of the range preferably in 0.1 50% 
of the weight of the range again are desirable from effectiveness, such as grant of that the adhesion setting time and flexibility 
of the hot melt adhesive of this invention are improvable and a moderate watei-repellent property, being demonstrated. It is 
defined as the object which also includes the compatibility-ized plasticizer of the base polymer resin described above although 
the compatibility-ized plasticizer of polylactic acid was an example with the following typical objects. For example. JI or the 
triacetate system plasticizer represented with the dialkyi phthalate system plasticizer represented with dioctyl phthalate. dibutyl 
phthalate. and di-isodecyl phthalate. the dialkyi horse mackerel peat system plasticizer represented with dioctyl adipate. 
triacetin. and neopentyl diacetate as a compatibility-ized plasticizer of polylactic acid is mentioned. Moreover, sp value 
(SORUBIIRI tea parameter value) guided from organic acids, such as a citric acid and an adipic acid, is an example with the 
sufficient polyester plasticizer of the range of 8-9.5. the sufficient ester system plasticizer of vegetable oil. etc. A triacetin 
system plasticizer and the ester system plasticizer of vegetable oil are raised as an object in which the property of polylactic 
resin and very good compatibility is shown especially preferably. . ^ • 

[0015] The hot-melt-adhesive constituent of this invention can be made to contain the following additives beforehand just 
before content or use (at the time of adhesion use) if needed. As the additive, you may be the well-known following by the 
object beforehand fixed or encapsulated in part with a certain compound the microorganism, a fungus, etc. which eat a bulking 
agent and pigments, such as a weatherproof modifier and an inorganic substance, a color, a thermal stability assistant, a 
surfactant, a hydrolysis nature co-catalyst, and the organic substance be mentioned, and pass through the original operation 
effectiveness of those additives, and make it discovered by the time purpose ( masking is included). It is possible for there to be 
especially no constraint in the adjustment processing approach and the final gestalt of a hot-melt-adhesive constituent of this 
invention, and to adopt an approach well-known as the general manufacture approach, for example, it is good by carrying out the 
heating dissolution of each component resin through kneading or churning dissolver of a melting churning iron pot. a kneader iron 
pot. etc. Moreover, as the ejection processing gestalt. as for modes, such as a pellet a block, fine particles, a film, and a stick, 
constraint does not have the processing package approach of saving said the processing product stably further till use in any 
way. and a well-known package mode may be used, for example. There is no limitation in a container or the conveyance 
approach. It is good by determining a product mode suitably according to the alkaline-water collapsibility and the microbially 
degradable property which are a property of the hot-melt-adhesive constituent of this invention in short Although there is 
especially no limitation in the main pasted up object which used the hot-melt-adhesive constituent of this invention, it is good 
for beginning a biodegradable plastic, and inorganic substances, such as a metal, a stone, pottery, glass, concrete, gypsum 
fibrosum. and ceramics, wood, paper, cloth, a nonwoven fabric, and plastics being mentioned, and being aimed at those various 
necessaries and industrial use necessaries. The papers and aluminum with a strong request of the recycle fitness from the mam 
purpose of this invention, glass, and a biodegradable plastic are the desirable examples for adhesion. 

[0016] It is the thing of the plastics with which collapsing by the microorganism, especially fungus which exist in a nature is 
admitted, and the matter of a publication is already known below and a biodegradable plastic is a desirable example, although 
there is especially no limitation, the copolymer resin and 3-hydroxy butyric acid which were guided from polylactic acid, a lactic 
acid, and other hydroxy cart>oxy lie acid as an example, and 3-hydronalium KISHIBA relic — the industrial plastics which earned ^ 
out blend denaturation of the copolymer resin of being acid, poly caprolactone resin, and the starch is mentioned. The hot melt 
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adhesive constituent of this invention can also be used for the above mentioned color material (BAIDA application for sensible- 
heat color material), such as a coating besides the application as adhesives. a toner, and ink. etc. 

[Example] Especially although the example of this invention is indicated below, there is nothing what restrains this invention. 
Moreover. % of a publication among an example and the section express weight % and the weight section, respectively. Moreover, 
each notation given in an ordinary state bond strength term given in front Naka expresses the following properties, respectively. 
Notation O: Whether shear peel strength is **** of paper, two or more 5 kg/cm. 

O : for shear peel strength, the **** probability of paper is the range of about 10 - 50% or 2 - 5 kg/cm2. 

' **:shear peel strength — **** of paper — the case of whether it is thin surface material ** and two or less 2 kg/cm. 
To the tales, doses of example 1 . LHactic acid and D-lactic acid, dehydration condensation polymerization was performed with 
the azeotropic temperature of 140 degrees C of water the bottom of a brewing ** xylene solvent, and among the nitrogen air 

•current for 50 hours. 0.3% in the end of tin powder and 0.06% of lauryl alcohol was made final a decatalyst and filtration with 
desolventization as a catalyst, and LD mold macromolecule polylactic acid (thermoplastics - A) of weight-average-moiecular- 
weight 46.000 was obtained. Moreover, the low-molecular polylactic acid (tackifier - a) of weight average molecular weight 2,200 
with which dehydration condensation polymerization of the methyl lactate was carried out to LD (1:1) mixing lactic acid for the 
brewing ** internal temperature of 1 50 degrees C / bottom 3 hours of reduced pressure, and both ends were separately blocked 
by the methyl ester radical was obtained. 1 80-200-degree-C melt viscosity of hot-melt-adhesive (b) which consists of the 50 
sections of the thermoplastics-A and the 50 sections of tackifier-a was the constituent of transparence colorlessness of the 
range of about one to 30,000 centipoise. In addition, the melt viscosity change after 190 degrees C / 24-hour neglect of this 
hot-melt-adhesive (b) was as stable as less than 10%. The Table -1 publication was pasted up from the hot melt hand gun 
"NYUUMERUTA90 mold" adjusted to 190 degrees C in this hot-melt-adhesive (b). Moreover, in spreading and a regurgitation 
workability trial of the bead performed by the hot melt hand gun "NYUUMERUTA90 mold", the hot melt applicator "a model 
2300" of Nordson, the hot melt applicator "PS250" of Meltex, etc. or the shape of a field, a spray, etc.. they were spreading or 
the adhesives which can carry out the regurgitation and is rich in an applicator property smoothly about the amount of 
arbitration. Moreover, hot-melt-adhesive (b) independent biodegradability and the test result of an alkali hydration moisture 
solution were also doubled, and it indicated to Table -1. 

[0018] Ring opening polymerization was performed for the 0.01 sections of the first tin of an octanoic acid, and the 0.005 
sections of stearyl alcohol to 1.5 mols (216 sections) of example 2.LHactide at the inside of a brewing ** nitrogen air current, 
and the temperature of less than 1 85 degrees C. and the L type macromolecule polylactic acid (thermoplastics - B) of weight- 
average-molecular^weight 103,000 was obtained. 1 80-200-degree-C melt viscosity of hot-melt-adhesive (b) which consists of 
the 40 sections of the thermoplastics-B and the 60 sections of tackifier-a obtained in the example 1 was the constituent of 
transparence coloriessness of the range of about two to 50,000 centipoise. In addition, the melt viscosity change after 190 
degrees C / 24-hour neglect of this hot-melt-adhesive (b) was as stable as less than 10%. The Table -1 publication was pasted 
up from the hot melt hand gun "NYUUMERUTA -90 mold" acUusted to 1 90 degrees C in this hot-melt-adhesive (b). Moreover, 
the result of the same spreading and regurgitation workability trial as the example 1 of hot-melt-adhesive (b) was good. 
Moreover, hot-melt-adhesive (b) independent biodegradability and the test result of an alkali hydration moisture solution were 
also doubled, and it indicated to Table -1. 

Instead of an example 3-1.5 mols of 5.L-lactide (216 sections), the L type macromolecule polylactic acid (thermoplastics - C, 
D, E) which is the copolymer of L-lactide and hydroxycarboxylic acid like an example 2 was obtained except having considered 
as the L-lactide 108 section and the 108 sections of hydroxycarboxylic acid. For an example 5 and a product, weight average 
molecular weight is L type giant-molecule polylactic acid (thermoplastics - E) of 1 10.000 about the case where weight average 
molecular weight is [ the L type giant-molecule polylactic acid (thermoplastics-D) of 1 10,000 and the hydroxycarboxylic acid of 
an example 4 and a product ] epsilon caprolactam about the case where weight average molecular weight is [ the L type giant- 
molecule polylactic acid (thermoplastics-C) of 100,000 and the hydroxycarboxylic acid of an example 3 and a product ] glycolide 
about the case where hydroxycarboxylic acid is D-lactide. Moreover, the acid number by which both ends were separately 
blocked similariy by the butyl ester group from L-lactic acid and butyl lactate with the example 1 having shown obtained the 
low-molecular polylactic acid (adhesion grant material - b) of 0.1 or less weight average molecular weight 3.500. The hot melt 
adhesive which consists of the 40 sections of the thermoplastics-C, and the 60 sections of tackifiei^b (Ha), The ten sections of 
Arakawa chemistry company goods KE-31 1 which are transparence rosin ester as a tackifier as well as the 40 sections of 
thermoplastics-D, and the 40 sections of tackifier-b. Hot-melt-adhesive (d) which consists of the ten sections of camauba wax 
as a wax. The ten sections of Yasuhara Chemical goods YS Pori Starr T-1 1 5 who is terpene-phenol resin as a tackifier as well 
as the 40 sections of thermoplastics-E. and the 40 sections of tackifiei^b, Hot-melt-adhesive (e) and 1 80-200-degree-C melt 
viscosity of ********** which consist of the ten sections of a beeswax wax as a wax were the constituent of the range of 
about 7000 centipoises - 35,000 centipoise generally. In addition, all melt viscosity change after 190 degrees C / 24-hour 
neglect of this hot melt adhesive (Ha, NI, HO) was adhesives constituents which are rich in less than 10% and heat stability. 
From the hot melt hand gun "NYUUMERUTA -90 mold" adjusted to 190 degrees C in this hot melt adhesive (Ha, NI, HO), the 
Table -1 publication was pasted up. respectively, moreover, hot melt adhesive (Ha, NI. HO) — the test result of an alkali 
hydration moisture solution was also doubled with independent biodegradability, and it indicated to Table -2. 
[0019] To the example 6 - 9.LD-mixing (1:1) lactic acid, reduced pressure dehydration condensation polymerization was 
performed for 30 hours, 0.3% in the end of tin powder was filtered as a catalyst, at temperature with the bottom of existence of a 
brewing ** inactive solvent, an inside [ of a nitrogen air current ], and an internal temperature of 155 degrees C, and LD mold 
polylactic acid of weight average molecular weight 70,000 was obtained. In the example 6, 2 and 4-tolylene diisocyanate 
equivalent to the 0.5-mol equivalent of polylactic acid was made to act on the polylactic acid solution, and the molecular weight 
which contains 10% for triacetin obtained urethane-ized polylactic resin-F of the thermoplastic macromolecule of about 140.000. 
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In the example 7, the ethylene glycol diglycidyl ether equivalent to the 0.5-mol equivalent of polylactic acid was made to act on 
the polylactic acid solution at an elevated temperature for 20 hours, and the molecular weight which contains 10% for tnacetin 
obtained epoxy denaturation polylactic resin-G of the thermoplastic macromolecule of about 140,000. In the example 8, the 
ethylene glycol equivalent to the 0.5-mol equivalent of polylactic acid was made to act on the polylactic acid solution, and. finally 
esterification polylactic resin-H by which the molecular weight containing 10% was esterified by the ethylene glycol of the 
thermoplastic giant molecule of about 140,000 in triacetin was obtained. Moreover, separately, reduced pressure dehydration 
condensation polymerization was performed for LD-mixing (1:1) lactic acid at the temperature of 180 degrees C the bottom of a 
brewing ** non-catalyst, and among the nitrogen air cun^ent for 2 to 3 hours, and the low-molecular LD mold polylactic acid of 
weight average molecular weight 1300 was obtained. In the example 6 of this mol equivalence, acted ethyl lactate in isocyanate . 
triethoxysilane. the xylylene diisocyanate of 0.5 mol equivalence was made to act by the example 8 in the example 7 to the low- 
molecular polylactic acid, respectively furthermore, and low-molecular silanizing polylactic acid (adhesion grant material - c), 
low-molecular end esterification polylactic acid (adhesion grant material - d). and low-molecular urethane-ized polylactic acid 
(adhesion grant material - e) were obtained in the order given in an example. Hot-melt-adhesive constituent (**) which consists 
of the 25 sections of thermoplastics-F, the tackifier-c30 section, the 30 sections of tackifier-d, the ten sections of a triacetin 
plasticization agent, and the five sections of a KARUNABA natural wax was created. As for this hot-melt-adhesive constituent 
(**). 190-degree C melt viscosity showed abbreviation 17.000 centipoise. and an adhesion property and independent 
biodegradability, and the test result of an alkali hydration moisture solution were indicated to Table -2. Moreover, the nmopla sties 
- F, G, H. tackifier - The hot melt adhesive (TO - RU) of table-3 publication was obtained from c. d, and e. In addition, all melt 
viscosity change after each 190 degrees 0 / 24-hour neglect of this hot melt adhesive (TO, CHI. Li, NU. RU) was adhesives 
constituents which are rich in less than 10% and heat stability. 

[0020] 0.35% in the end of tin powder is used as a catalyst to the tales doses of example 9. L-lactic acid and D-lactic acid. 
Dehydration condensation polymerization is perfonmed at temperature with an azeotropic temperature [ of water ] of 154 
degrees C the bottom of an anisole solvent and among a nitrogen air current. Make it final desolventization and filtration and LD 
mold macromolecule polylactic acid of weight average molecular weight 150.000 is obtained. Furthermore, the diglycidyl ether of 
pure bisphenol A which is equivalent to the 0.5-mol equivalent to the polylactic acid was made to act, and LD mold 
macromolecule epoxy denaturation polylactic acid (thermoplastics - I) of weight average molecular weight 280.000 was obtained. 
Moreover, the annular lactic acid (tackifier - f) which is lactide was separately obtained from LD (1:1) mixing lactic acid. The 
thermoplastics - I. tackifier - f . a tackifier. a base polymer, and tackifier obtained in the example 7 - Hot melt adhesive (WO - 
YO) given in Table -4 was adjusted from d. The melt viscosity change after 190 degrees 0 / 24-hour neglect of this hot melt 
adhesive (WO - YO) was as stable as less than 10%. From the hot melt hand gun "NYUUMERUTA -90 mold" adjusted to 190 
degrees C in this hot melt adhesive (WO - YO). the result of having performed the adhesion test was doubled and it indicated to 
Table -4. moreover, hot melt adhesive (WO - YO) — the test result of an alkali hydration moisture solution was also doubled 
with independent biodegradability. and it indicated to Table -4. 

180-degree-G melt viscosity which becomes the 40 sections of the trade name ''Eve FREX #220 (MI value: 400 or 28% vinyl 
acetate content) which is an ethylene-vinyl acetate copolymer as an example of comparison 1. base polymer from the 40 
sections of the Arakawa chemistry company product "rosin rosin ester H" and the 20 sections of 75-degree-C paraffin wax as a 
tackifier obtained the hot-melt-adhesive constituent (X-1) which are 1,700 centipoises. The test result of an alkali hydration 
moisture solution was also doubled with the adhesion property and the independent biodegradability using this hot-melt- 
adhesive constituent (X-1). and it indicated to Table -1. 

The shell chemical which is a styrene ethylene PUROPIRENSUGHIREN block copolymer as an example of companson 2. base 
polymer. The 30 sections of the trade name "Eve FREX A-703'' which is the ten sections and ethylene ethyl acrylate resin of a 
trade name "Glayton G-1652". The Yasuhara Ghemical product which is the 20 sections and terpene resin of the Arakawa 
chemistry trade name "super ester A-1 15" which are rosin ester as a tackifier. As the 20 sections of trade name YS resin TO- 
115. and polyethylene wax. the ten sections of the trade name neo wax L. 180-degree-G melt viscosity which consists of the 
ten sections of the Nippon Oil goods "polybutene HV-300" which are liquefied polybutene as a plasticization agent obtained the 
hot-melt-adhesive constituent (X-2) which are about 10.000 centipoises. The test result of an alkali hydration moisture solution 
was also doubled with the adhesion property and the independent biodegradability using this hot-melt-adhesive constituent (X 
2), and it indicated to Table -2. 
[0021] 
[Table 1] 
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[0022] 
[Table 2] 
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[Table 3] 
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[Table 4] 
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[0025] The explanation base polymer 1 of a notation: The weight average molecular weight guided from an adipic acid and 
dipropylene glycol is about 100,000 polyester resin. .j j 4.u 

Polyamide resin with which the base polymer 2:180 degree-CMI value was guided from the dimer acid and the 

hexamethylenediamine of 200. . • u ^.u- i- 

Base polymer 3: Polyester polyurethane resin of weight average molecular weight 12a000 which this -^o' 's^P'^o^"^ 
diisocyanate was made to react mostly, and was obtained to the polyester oligomer of the both-ends hydroxyl of the molecular 
weight 1200 guided from dimethyl terephthalic acid and 1,4-butanediol. f^.,^ ^ 

SaLVpolyme? 4:2% maleic-anhydride denaturation styrene ethylene BUCHIRENSUCHIREN block-copolymer (14% styrene 

B°as?Mymer 5: The weight average molecular weight which the mole ratio 1:1 of dipropylene glycol and a diethylene glycol was 
made to act to the mole ratio 1:1 of a FUTARU acid and an adipic acid, and was obtained is about 80,000 polyester resin. 
Base polymer 6: Polycarbonate polyol resin of molecular weight 10.000. 

Polyester wax; synthetic ester wax which is 3 behenic-acid addition product of tris (2-hydroxyethyl) isocyanurate. 
Triacetin; triacetin. 
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Tackifier 1; the trade name "super ester A-1 15" of the Arakawa chemistry company is used as rosin ester resin. 
Tackifier 2; the trade name "YS Fori Starr T-2115" of Yasuhara Chemical is used as low-molecular terpene bisphenol A 
copolymerization resin. 

Tackifier 3; 190-degree C melt viscosity means that inside viscosity is in the range of 30.000-100.000 or less in 30.000 in the 
termihypoviscosity which is melt viscosity. 

[0026] it come out [ the configuration, as for adhesives. change be accepted at all. but pasted up a configuration although, as for 
a biotechnology pole material, collapse progressed in part by the microorganism as a result of take out several months after 
^ when the flasking abandonment of the biotechnology pole material adhesion object using a hot melt adhesive constituent (X - 3) 
' given in an example of comparison 3, table -4 be carry out into soil, and observe, and it be in the state of BOROBORO ] as it is 
and be changeless, and remained. Moreover, although it was made to re-exfoliate, without damaging the material for adhesion, 
and the heating dissolution was carried out to like and the solder of the paper corrugated paper using a hot-melt-adhesive 
"constituent (X-3) or aluminum was made to exfoliate automatically, it was improper only by adhesives carrying out condensation 
exfoliation. Moreover, althou^ it carried out by having carried out this purpose into a lot of heating toluene solvents, adhesives 
were dissolved and exfoliation was tried, although deformation of a paper material was pressed down to some extent, it brought a 
result which adhesives sink in and pollute on the inside of a material, or its front face, and was a problem. Moreover, although 
weak alkali underwater interfacial peeling was tried, even if it was immersed for several hours, exfoliation did not take place at all. 

When flasking abandonment of the biotechnology pole equivalent material adhesion object using hot-melt-adhesive constituent 
(b) obtained by the term of the example 10. example 1 is carried out into soil, as a result of taking out and observing several 
months after, including the material of the biotechnology pole, by the microorganism, collapse progressed in part and there was 
an adhesives layer in the state of BOROBORO. Moreover, it exfoliated for the place and short time which the solder of the 
aluminum using hot-melt-adhesive constituent (b) or glass was made to re-exfoliate, without damaging the material for adhesion, 
and tried Interfacial peeling in the inside of weak alkali aqueous ammonia as like, and finally, all adhesives were hydrated and 
were able to collect the materials for adhesion easily, said treated water which exfoliation processing took — final — completely 
— men and beasts — it was a water solution containing a harmless lactate, and waste water was possible only at neutralization 
processing. 

[0027] When flasking abandonment of the biotechnology pole equivalent material adhesion object using hot-melt-adhesive 
constituent (h) obtained in the example 1 1 . examples 6-9 is carried out into soil, as a result of taking out and observing several 
months after, including a biotechnology pole material, by the microorganism, collapse progressed in part and there was an 
adhesives layer in the state of BOROBORO. Moreover, the material interface was completely able to collect the materials for 
adhesion of a non-crack without contamination by the place which the solder of the aluminum using hot-melt-adhesive 
constituent (h) or glass was made to re-exfoliate, without damaging the material for adhesion, and tried a little less than 30- 
degree-C alkali caustic-alkali-of-sodium underwater interfacial peeling with like, and exfoliating easily within 10 minutes and 
rinsing further. 

[0028] 1 90-degree-C heating adhesion of the adhesion of aluminum was carried out using the 200-micron film of the hot melt 
- adhesive (X-4) which uses as a principal component the esterification object of the polyoxy ethylene glycol monomethyl ether 
which is the nine-mol addition product of the ethyleneoxide of a copolymer about an example of comparison 4. maleic anhydride, 
and an isobutylene. Although the place and two aluminum plates which were immersed in a little less than 30-degree-G alkali 
caustic-alkali-of-sodium water solution in this solder for 20 minutes exfoliated easily, it was in the condition which said 
esterification object which is hot melt adhesive (X-4) has only hydrated. and if that treated water remained as it was, it did not 
turn into pollution-free treated water, but its complicated neutralization deposit filtration was indispensable to waste water 
treatment. Moreover, it is the result of hardly obsen/ing weight change by the result of the soil flasking trial three months of the 
independent film of hot melt adhesive (X-4), and the property of microbial degradabiilty or biodegradability was presumed to be 
the hot melt which is not. 

The regurgitation which 180-degree-C melt viscosity was remarkably [ as 300.000 or more centipolses ] high, and minded the 
hand gun and the hot melt applicator with a built-in melting tank in the hot melt adhesive (X-5) which consists only of polylactic 
acid of the weight average molecular weight 100,000 obtained like the thermoplastics (A) obtained by the term of the example of 
comparison 5. example 1 was almost improper. Moreover, although adhesion of paper or biotechnology pole equivalent materials 
was beforehand tried in the 100-micron condition of having film-ized, 250 degrees 0 and elevated-temperature melting pressing 
adhesion were required, and the material transformed and discolored hot melt adhesive (X-5), and It was a problem. The range 
where the film-ized 100-micron adhesives can use hot melt adhesive (X-5) beforehand was limited to the metal and ceramics 
which bear an elevated temperature, and it became clear that it hung on versatility. 

At the hot melt adhesive (X-6) which consists of a tackifier (a) obtained by the term of the example of comparison 6. example 1 , 
although the regurgitation which was very small as for 1 90-degree-C melt viscosity, and minded the hand gun and the hot melt 
applicator with a built-in melting tank was easily possible and it was, even if it was weak as a property of the object itself and 
pasted up materials, such as paper, it exfoliated easily simply and practical strength was not satisfied, but it was a problem. By 
adhesion of polylactic acid high polymer film molding, only the Peel reinforcement of 0.3kg or less of ** was obtained especially. 
[0029] 

[Effect of the Invention] When neither alkaline-water collapsibility nor a microbially degradable property can be conventionally 
demonstrated at all with a well-known hot melt constituent in the examples 1-3 of a comparison so that cleariy, but especially 
biodegradability resin is made applicable to adhesion, it is clear this invention's to exist without understanding by the super- 
period, if it abandons in a nature as it is. and to generate the problem of a public nuisance. Although there is an example 4 of a 
comparison in the example of alkali aqueous solution type hot melt, recycle fitness does not have the property of 
biodegradability, although it has realized to some extent. Is not in adhesion of a biodegradable plastic with completely suitable 
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adhesives and cannot be said to be a pollution-free mold. Furthermore, although It was by the case where ihe hot melt adhesive 
which consists of the macromolecule or low-molecular oligomer of polylactic acid in the examples 4 and 5 of a comparison, 
respectively is used, the problem became clear in respect of adhesion physical properties, an applicator property, etc. From 
examples 1-9 it became clear that it was the hot-melt-adhesive constituent with which they did melting of the adhesives. were 
rich in the recycle fitness which can be pasted up by the regurgitation or applying with the constituent at arbitration at the 
predetermined location, and clearly suitable for adhesion of a biodegradable plastic when both thermoplastics component, and 
tackifier both [ either or ] were the alkaline-water collapsibility or the microbially degradable hot-melt-adhesive constituents 
with which the melt viscosity of a system was adjusted to the range of 0.001 to 300.000 centipoise at 180-210 degrees C 
including polylactic acid. Moreover, at the time of reuse, collapse degradation of these adhesives could be easily earned out by 
the approach of alkaline-water immersion, and the result by which a function which changes [ **** ]-izing of the solder 
interface into the condition before adhesion was discovered was obtained from examples 10 and 1 1. Moreover, rt became clear 
that the effect which *=mc*********** is altogether demonstrated including hot melt adhesive when adhesion objects, such as a 
biodegradable plastic, are discarded as they were to coincidence, the decomposition component does not have toxicity to the 
living thing of the body or a nature, or it has on an environment is also very slight Therefore, from the result of an example, it 
was judged that it was hot melt adhesive which can respond to the key objective of this invention enough. 



P'ranslation done.] 
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(c) ^yfL^SfcfifLMiffeOt: Fa + t^*Jl-;i<>M 
*JUJ;br2 : (1~0. 9 ) ©td^-CStE^lirtf/ci 

(d) #y?Lgr$ft:tt?L^<tffe©t Ka=^=-:x*;l/!i<>g? lo 

;Uxx7-;u©|5l*;i/S«:5^L.s?-r WT:^- 
^Jl'ib-Cd : 1) : (1~0. 9 ) ©Sd^TSlSS-e- 

(e) !l<yfLS!i;fc(i^iffi©b \'Udrtyij)i'^ym 
*>6SI3}§nfca^**-^«fliSfc«fuiB (a) ~ 

( d ) (D^^^^ictaTk^mmiy V}vm^mxbxtj:i> 
*^ si^ $ titc%m^m^mm ^Mmm u) - 20 

( 4 ) m-^m\tmm t u -rsji^i&^M*^ 2 ~ 1 0 

^-3(m^'J?L®©7 0~5M:%. ifi^W-^SiJ.!: L.-cm 

m.w-i^i-mi}^f^ < i *> 5 . 000 Ji(T© ?LK* 

OmS%t-r.5>±iB©l~3iSiE©li-m*:>©* -:' 

( 5 ) n&mi^^m t L'Tafi^i4j^T«*5 3,000 30 

!}<U?LKO3 0~9 0MI%t. fRnJ^ttWHii L-TS 

«¥tti^^a*^ 7-5 07?©l5H©;i< U ?LS?S /c»a^ 

*«^«B§s fLK© 1 0 ~ 7 0 *a 

%iL/. -e©IA«f^-^SiJ. j^oI^ttfiJflif *^^yfL^ 

•r-5*^riHfmt-r.2>±IB© 1 ~ 3 IEj|£©t,>-rtl*i©4-> 

(6) ^V?LKSfctm^fi^«Jfl§$/c{ili!^2ft 40 
MjJ<yiLK©t FP+i^;Hi*/c«^ffl*-r'^-CO. 1 

jc:(Ti-rs»*iita![i-r5±fa© i ~4iBts©i»-rn*> 

©^x h y ;l/ h ^^JffifiS^o 

(7) dOJTSK, ;J<';j:;^7^jU, 

®K*i:teii>^c < <k 1 «S©#!4* fcttPI 0 < 

±iB©l~3. 6fBtt©l,>-rn*>©*-^ h^JUhS^SI 
iS^^. 50 
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(8) ^mn^mt^ uiy>J^:^f'}\'Ra^tcii9-)l 
^>-ys.y- JESS'S: 2 0~7 OSfi%©«Sffl-C*S* 
, tfcUmc< ^mii^M-C * S 4< y fLSE * /cB?LK 

*«^!^i-r'S±fB©i~3. 6. 7ieS8©i»-rn*>© 

( 9 ) ±fB© 1 ~ 8 IB4S©C»-rn*^©* h ^ ;U 
^7.^ ^yx;:^f^;Uy5.i'X*'6a«ti/c^!>J&< ifc 1 
0. 1-5 0Sa:%©®H-C^*S-&/c*5» h^-iUhSf 

(10) ±iB© 1 ~ 9ia*g©ci-rnj!)>©^h ^ h ^-lu h 

[0005] JWTCc*:^?g*i¥«i(cgiB^-r-s„ *^?§© 
it-'jY>^ JU hS«?r'MsS;«Jl3:-e©^Hj(DS&5*^6 . -K y 
#L® * /t {i?LK i ffe© t K a + *;l/zK>K i A> 

^©t,»-rn7!»^-:!?*fc«M:^{c^W2-a-, ^<Dikcm^ 

8 0~2 1 O^C-C 1 0-fe>9^Ji<-YX~3 0:^-fe 

xi>?>, msd^-^Mitms^. tt#f*#sij©<5in*i-:&© 

■^^J©;^f-C{3:gS^JA5@^^)■rgi<{5i^i'^lffl14*iM 
(.^ *^BJ-CttB«iB!i<y?LM*/c«?LKiffe©t Ka + 

*^-:'^©iS^, fl:«:a«J«:«B5iBi^DJStt^Hg> ttSW-^ 
S'J©^*!*^— :^©fiR^K; L MSOV* fclct D M©5i< y ?L 
®$?c»LMSO'/3;fc(3:DM©?Lg?iffe©t Fn + i^ 

^x<D^^iiCLmRu^itcitDm<D^'j%mt.tci,tLm 

S<yf/*fc«DM©S-K<i:fte©t FP=t^->*Jl'!j?>ffit 

2^^HJIBtg©LM. DM. LD«^M©#y?LM* 
ft:ttL^&CX/SA:»DM©fLK<!;ffe©t Kn+»^*JU 

^«Bi?rm«C?L^=i^yv-iMf*T^. ) itt. tiT 

©:i^&-cf#)t^*5f^«e<)^ct?jt L/T^tf^n. m^itL 

ti«=>^ias)!jw<«Hi^5-&r{f/c®i-^> B!riB?LK©3St«; 
2&wi)^ii,^^stifcmn^ ^ t= tmttiimim 
fc^mcmmmm'^Sitxn-fthaMifiibif^m. * 
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[0 00 6] *^?sriiggiB?i<yaMmK:3#i; V- 
€>gwr. TIB (a) - (f) r^u/c. 3(g$nr^c lo 

^^^MlV2 : (1^0. 9) (DfH^-CSlS^-ttrtt 

en-S'^/u^wfcjj^yaKit^. mtfjJ<yaK*/c» 

?L^:3;J<y v--;^>^^ Vixr":^"- h{b^iS:j£$-l±r 20 
mc. Cit)J^^3i<y?L^S/ctm^:3;i<y-v^-(DK-*«S 

j:tr2 : (i'-o. 9) Qfa^rracs^iirif 
^/c«iii^a©»t7u^>{b3i<y#LK3&5W6n^o 

yzyTi'-h. T*F5^5^u>>^-fv^T:^— F3^<t'© 

(b) 4<ya®S/ctm^iffeC0t: FD+e>:^;l/*'>M 
e>gl3l $ tx/clLK««^ WIS i -Mt^ * /c« 
i;^;^;t/;J<>^^^;l/l:bT2 : (I'-O. 9) CDfd'&trKi 
*3ffi^Slt^$1irt#e>n-2>xX7-;Hb^y?LM<i:t3:. 

*"y?LKS/cimB^:35J<y v-«:>^:t-;Wb-&ia 

r;Wb5feW^ iirttiTcig^ /ct3:]g53^S(DaiXf-;Wb4< 

yaKr*o. 5i<y?LKS/dmKr'3i<y v-<!:<2^<D 

>=:^--;Kb^^/c&i>>;^7;i/;jt">M^^;utb-C2 : ( 1 
-0. 9) o[)i!i^ra$i*fii^SJt.$iir»6n^ffi^/c 
(j^B^H^soxy^f-jHb^yiLK^^wen^o s^:*-- 
;Hb^<i:^j^i:^^0®j^<^fflurM<. ^ic$ij^'r^>1^? 
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F y :7'ut:U>i5^y =3-^1^. 1. 4 - 
;K :^:**-^>^JU^y ji<y x^U'>^y 

;k ^y :7'pt'u>^y=3-;i^^-cK«$n^^y 
Jim. b';^:7:cy-;UA-^i:rx:7:ty-;i/F*AiCi^cD 

[0 00 7] ifcmMzyij)i:t>>mt[t^^(om^i^m 

(c) ;J<ySlgtS/c«?LK<i:ffecr>t Fn + S^:^;bd<>K 
^;H:br2 : (1-0. 9 ) Oi!l^rJSjS$i±rf#/cx 

^^v-^ttji^y^^i^. Ji<yaK^/c«?L^ 
a y V - t> y 5> i^^Hb-^^a i Sx& 5 ^xmc. i ^ 

y ?Lm^/c^m^:3;^- y v^CD>t*^:^>'V^'+ 

^>^S(Dx;J<+i>^tt;i<y?Lffi'r«>D. 3i<yaK*/c(3: 

?L^:3;i< y v-<b^»]CDt^i5^y lyi^Mt^'m^'^JlltX: 
2: (1~0. 9) cr)i(l^rJBi7Kiffi^JaS3'ti-r!#e>ti 

^B?rfax;}<+s^^i4;j<y?LM:o^W6n€>c i^yys^i^ 

- ;U A ^ tr X :7 :c - F ^ y 5^ Jl^ X — ^ ;l/3S X 
;}<=^^>^3^flg. :^7^^'>t?^;^yi^2;?;^x-f•^l/'rf^$ 
n€>^#ise^^y->>^Mb'^-?'. ^:t--^>^;i/S>^y 
Sx'i^jux-T^;!/. x^u>yy ;i/i;^^y s^i/;ux— 
s;?x^u>d?^y a-;i/t;5^yy s^t^^ux-f-^k F 
yx^u>i5^y n-;i/S^^y s^>^;i/x-x;i'. >''pfc'u 
>i^y ;i/>>i/y >'>^;i/x— f-jb, >?:7*n fu>:5^y 
zi-;l/t^:J^y->tx;i/x-7^;l/. F y ::7*nfU>y y 
;l/i^t5^y >^>^;i'X-'rJU. l, A -y'^lyV'z^-JiV'^ 
y X - ^tii>^')n-)imo:>v^^)u 
i^Mt^^^. '^(ommmv' y y ->-:;^;Hb^?&^^tf 

(d) ^ya^^/c^mM<bffeCDb YU^-^iOJl^^l^m 
^;H:br' (1:1): (1-0. 9) Ofd-^rSJS^ i± 

rf#6n/c»i7U^>{b^tt3i<y?LM<b«. fi?!i;^«;i<y?L 

MSA:^m^:3^f<y7--ifL^r>»l/+-'l'XX7"JU (t^T 
?LKT;w=<^;i/xx7';i/JS:*^Bj"C«#&cT>'U=^^;i^^^i 
Pf^o ) (DI^'=eJbSOC*tL|rriB>^'<V^'T:^- F{b^^ 
*SiS3i±Tf#/c. 0^*>KP^#y?L^*/c(mM:3^y 
v-^so'T^^u+^uaKcoit^iSgt Fci+e^;i/S*-<vs^ 

L r ^^tc;i< y ¥L^s fc\amM^ y <h 

^ScD'i;ut^>^b^^3i<y?LS^^. tulBi^-r Vi^T:^ 
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(1:1) : (1~0. 9) ©SD^-CSI^JSrESit-CS 

e.nsBuie'i; u-a'>^tt'i< e>ti-2.. 

[0 008] Biriarju+Ji'fLSE.t brii, ^icmmitm 

j^^f(3 0«T. »$l^<l3:|^|g(l 8t(T, Sf 

ILK:7"nf;U (SiJ«2-b KP + ^':7•p>'^•>®f:7■p t* 
B^riS^>-fV'>T:^-^^b^«^%/^b•r^«•^«:4< 

(e) 3i?"J?LM^fc«#L^ifteCDt t--o4^->*;l'!l<>®S 
6 il^S S n/c?LK^»^Wfli $ BU IB ( a ) ~ 
(d) ©^^*«K:Jn*:9-)gtt'>'J>'l'««:3iAL/r«tS 

y-7-$/ciJBuie (a) ~ (d) ©^^=-^ffi©ffittt F 

>?-;Vi;J<=^i^i/-7>, h y^ h+ix-f vi/T:t— hi^ 
il-SS^SftiWh yy h=t^'>2^-5>*>'v— ?>. hUxh 

« h y X h +i'->^ >§ia»^©T;l'3 ^i'i^^ ^ 
fb!Ky?LBE3!)«f^aWC*So 

[00091 ( f ) d<yfLgt3;/c«aK<tflfe©t FU + 
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(a) (d) ©:S-^5l5«*TJL'=^;l'X;^7^JWbttJf(L/ 
-CiS:-5*ffi5x;^^;MbjJ<y?LKi«, m«'J<y?LK« 
/cJiUMrJ^y-^-SfdJmise (a) ~ (d) (0<D^ 
5^*T ;u+^uxx 7";Wbi^ill L ttf/cfSS /c«lS^^ 
fi©^x;^7^;Hb5J^y?LK*s*ff6ti. -eOTJU+^i' 
:LXr-Mmt Lyr«;l<yiLlE®>t*ffirS14t KP+t^ 

■c«:<2^©T>u=^^;uxxf-;MbS'J5:ffifflL.-c^<. 

10 -5.0 W^tf. :i<y?LSE©>4-*^r§tt*^i"i<+i'^i'«fc{'P 

L < imm^ 5 Ji(T©a§)RFM s it'^^m ma -)m 

^, -7^. 7j< y ?LK©>T-^«?£tt fc K P + 
fPffl-r.2.T;i/+;Ux;^7^;Hb?PJi br. !^{c$(IiK)»*ii=' 

u < «^^^5 iyT©fli)is«*;rc{i^#M^^*©ffemr 
lar^iz+jufL^Aiptf 6ns. :*^?B-Cti. MfS (a) 
~ ( f ) l2«S©5JcHJi<y?LSf1»J!g*«^#ilfeS*ft:»1g 

y7kfl»«tt. »^iK5^3-fl?tt©SS^©14S*ffiSK:iSS 
B«fB ( a ) ~ ( f ) IB«S©5fe®3K y?L^Bi«:jSffii3£ 

£ ©g^ffliifCji b /c*:^B«©* F y h SSffflffi 

^^iortt. j}<y?LK$fc»?L^=''i<y 

«5fia (a) ~ (f ) S«©?ScH!i<y?LK^Bi«r. mK-itf 
30 S b < «^ y ?L^S /c« ( e ) iBt?©?feW* y fL^li 
4*^B^©ISiBlM14«Sflt^^S/c{Jtt««-^§iM^i L 

IB ( a ) ~ ( f ) iBtS©?5cM!i< y?lffif«)l§^. * 
U < y ?Ll$*fcB ( f ) gB*£©5!cK^ y ¥Lg?«)il* 
*^?S©!^"5Jiitt^flifiS^Sfc«tt«#^giJfiS»t 

[0010] *^HJ-ClJJi(T©iBtS«:lr$-li-Ct5nBb-C# 

40 /ctiT. ^y?L^^/cB?lKiffe©t KP + i^;^/;!^*^ 

Ki©?LgS3:i<y V— ^BMiBK:S'i<y?Lii«^fli*. -m 

Ur*K:;KyfLBM«fliil*^*i^-5.. *l%BJffil£©<fe 

©t FP + i^*^^5^'>g?i«. -rrtc^Ji^iiCil^-cabtifi 

<^Wi&0«<tL/r^tf ens. 0ilx.B. i^y^-^uK. 

3-bFP+i^SSK. 4-t Fa=^^'>ISSE. 4-tFO 

5 - 1 FP+>'Jl'^¥®?. 6 - b FP + e^ 

ibl^WC$>i>o #«:aK<bffe©t FP+i^*il'^>ffiE 

50 *»*3ff6n/c?LK3sJ<y^-*5i<y?L^fli<fcb-c^flB 
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f#e,nA:llK3;J<';v-^Hl^M«4<!:L. BtflB ( e ) S 
/c« ( f ) iBtE©KM^S-C?i(W • ^^^i^fc'J^ 

MIB ( a ) iBtS©3fcH^er5!iCB • tifc^T- V?Lm 

us-^ ( 1 oo%%m(Di^ii'^mmLfc^^')-7-<DM 

©iej«rSWcL. »*U<B2~1 OO:^. «F«:Jf*L< 
«7~5 07?<DKH<i:-r.S^*s»*bC^ 1 7fl^^T©<g 20 

<«5, OOOtiT. #fCjfa;L<«3, 0 00OT*5 

S < ?LK©3Si^ ^ ^ -c K r * o r ^ 

[0011] *l%IBO*f h^fl' hS^Jffi^f5-C«. 
t ^. -^tx 6 ©ffeoJ^ttlUBI i U t:©«ffl«!)^« 7 0-5 30 

^mffi 1 ~ 1 0 0 :^©ssH©ii5^«©3i< iLi^flt 

^S*S 7 ~ 5 0 :^©ffiH©i*»^S©:J< aSf^flg*^ 

!*r7 0 - 1 omM%<ommvmm-ri>mifiWsm<^^ 

*t4i««fiffltt©.#,*iP.j(fSUl»^«T*>So */c^ 
(cSfi¥i^^«*« 7 ~ 5 0 :^©|iffl-C*i-:)^© b K CJ 
=t^'>->Hi*/£:«SHi*i^< i 1 iilT, t < »0 . 

1 tiT<!: T i>wMmimit:^^m<Dm^^(Dm^m^ 40 

siji oras^J^^soi 1 7jsht<oiss^^&(d^^ y a 
^Hi^-e- ©ffe©^fti©fA«#^?fii© t, ^Tn*>— s 

J»^*-^S«Ji L-COmm^itQ 5 ~3 Ofifi%©ffiH, 
0 0 JeiT©lg^T-g©!i< y ?LgE«fli?:*ttS fc«te©!^, 
«. tt#ft^SiJ<!:LraS¥i553-^S*«3. OOOJWT 50 
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©<S^S©5i< U fLK^Bi^r^a-C 9 0 ~ 3 0 Sfi%© 

«6H-c«effl-r •5.**«««?sn!|#tt©,'^>e>»$ u t,»sg« 

■C*-5. */c!|^fcaS¥l^:9^«/&i3, 0 0 OOT-C-e 
©t Ka=^^i';Hi$/£:»KfiB*5^< <!: 1 L- 
<«®Jfii«rO. HJiTi-rSMSB^Sgfilt*. 2|s:»W© 
fflfiS!K?©^S«tttfeta^^14?:r^±ai*^^*^ ^i^fc 
iff b(,^SI«-c*^„ *fci^{c|^pJMtt«)il, 
ffl©C^-rn©#yiL®E8ifli4>. t Fo+i/jHl*)tttB! 
flB*s^<it>lfelT. Sf$L'<«0. l«Ti-r-5<|gffi 

2 mmo^i y ?LS»^^s*5-en^*x* ^nt^^^^ i>'>'u» 
^>©-c«^|,>*5^ 18 0-21 0 °c?§iirt^^fcJS>t,i-c+B 

[0012] *:^H^-C«-r-C(CB?IBL'/cJ; ^CCJitTCClB 

t£L'fcfte©^pj^ttl^flt (JiiT©fe«E-e«iis^s;j< y 
?LK«}fl§i EJiJ-r ■s-^i»-r-fte©i^^^tt«fl§*mcc-«c- 
xth y ii^^) «:-si5*fc»#i4-cffiffl-r***5'a 

v-^#ffl-c^fflo. tt^ff^SiJ^cj^^^^-c^^j^'y 
fLK«fli*#w^-&ssi^ii-«=. *fc«-e©iS!©^«-cw 

©«ffl-?>^^«^jf<yS-K«fli<i;tB;^tt (d<yv-7'u 
> FSStt) ^©ttS{cit#(c$i|i^«^< , 4}*n©-<- 

u> FSS14(cs^■c^,i•^)^-x^J<y-v'-;S:ji:giSSb 

U>-x3^;l'T5' y U- h^SB§s i5'U>-:/-r>^fli 
-Cf<;«$n5x9^U>3^njJ<y-r-«flt. ::^g^>rt/d-A, 

>=rA. !i<yx9^u>ffiB§. !i<yi5^U'>^fli. 'tfy:?' 
s*isjj;y3f-u7 ^ >*s^if6tis. •?■©<&> jJ^yrs 

F, ;l<yxX7-JU. ^^<)'yu^>. Ti<'J^Z F. ri'y 
;U^BI. T-f:t-/-7-l»BiS?*5$,tf6n?>. »$L/<» 
;|<yT5 F> jj<yxx^;l'. ^J^yxj^T";!/"? u^r>. !i< 
y7!7-;i?^-h. ;i<y >*^Ptf -ene.© 
ii>&< ifc i«S?:-^-;^5j<y v-iLrm!teis/c(iW 
^»©!K yaet^fl§i#fflL.-cffli»i^««i*s»* 0 

[0 0 13] ■^-XrKy-7-iiS^S©^y¥L^Bi 
i©fltffl-r-5)lS^©SB^SlI-^«« $:^B^©:t:-:» F^^b h 

g»?pj©?gia*6S3&« 18 0-210 xiacefiiT i o h2> 
?3i<-c;:c-3 o:^42>5=-Ji<-/x©«ifflrt-cfigffl-rs**5 

SfiJi/C^<, Jg-©e^ffl§d^«ff:t-c*-3rm^. 

m^-S/cW 4< y fLK«fll©^«!l^**iSC^{3: <t'T;l'* y 
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[0014] d'-j^7r^-\'~tLXI,t^m<DmA.it. 
S*m< t i>^=f-&.T. »3SL/<»5. 000 &.T<Di& 

^yai©^^»tt«jjg:*- ^ ^- i « 3 - 1 f u 

>i X7-;i'RO'^/c»7-Ji"<> - 7 i ^ -;HStaB*^^tf 
hix. -?-©^«^«2 0~7 0S«%©ffiH-C*0. 

ii>^c< <t4> ia©r7 i'X^^RO'Sfc^^O. 1~5 
0 SS%0©H-C> «F t L < 1 ~ 3 0 mS%©ffiHT-$ 

if i- - h -cf^ S n -5 5>r ^b^^ ;u 7 u - F pf^J. 

h^BlMSiJ> 4'D-fey>h 'JTHzf- 
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tsgi*>e.si^?ns s pffl (vjut^-f ut^^ w^••7-rf- 
ffl!B5tt©x;^f-;l'3fiaiM?r'J^c<!:^>m^t«lf *S<, # 

[0015] *liBJ©+^^ hS^J^sR1^)K:«i£:> 
10 », <2^©jyT- »<^14lSgp?PJ, ^!fei&<fc-©^i«^J • 

fc^ n 6 ©^»n»'J©**©{'pffl jam^igB#-ci%^ s ^ 
HJ©^^ h hsa?fiMfiS!K)©ii^J)ip::&s^s*^e^ 

20 fl§?rj)nfSi?^^^-ii--5«fcm^ */c^©B{'5ai>ttn:fl5 
mL^<o\±n-c^^T}i-ij >j7kw^tt^Sft^!B5^»i4© 

30 est), EM, mmm. A^^x. n>i'y-h. 5 

-b^ s. V f :^m<Dim^. tt, <fs. ^1^. 
7-7^5^ ^.i'ffi^ds wen. -en^o^a^tg'if^ia 

■s@s^jo^e>tt. ■;iJ--ci'^uatt©si»*!%c>«ai^T>'i' 

[0 0 1 6] ^^Mtt:/^;^ 5^-:' i'itt, a^CC^SE 

■r-s^iBji^tcBSKi o-rwj^-r •2>**ii§*64T.s 7- 
40 ©tiW*5-r-c«<:^e.nrfc«3, iffSL-oMr-^j^. 0«<h 

i'T'>f h*i 3 - 1 Ka + ->-'N*U >; i7T~>5' Fi©^ 
# 7'a ^ i' F ><^fl|, 

^Hj©7h 9 F y ^i- F wsmmmm^i>^cwsmt u 

[0 0 1 7 3 

50 [HifeFd] tiTK:2(s:^Bj(DjSte«»|*iB«8'^€)*J#6c** 
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o : mmmmmm^mommimti i o ~ 5 o 

fcB 2 K fir / c m' tiT©Jg-^. 10 
JliS«a|l. L-fLK<fcD-?LK©I^S(C*fUM«<i:Ot: 

SStU^oDO. 3%<!:-7';>';;ut;1'=i-;1'©o. 0 6%* 

0 -C-c 5 0 B#rBlfiJi*j8S^4tTJS:t^ Sil^WfcjJi^j t 

LD (1 : 1) jg^?L^t^gJ^9^;l'^ft3A. F^Sl 5 

"f-jm-cmms n^ss^isj^^aa .200 ©ffi^^ 

^KVaS? (stt«ff-5Sil-a) ?rf#fc<, -&<D^pI^14^H§ 20 
-A©5 OgPitt^^-^SlJ-aOS 0gPi*^6)5:^>* 

h^'^uhSJ^j (>r) ©1 8o^2oo-cmm&mm 

fc. Hi-s. C(Dyi-^y \'^)lhm^M (-V) Ol 9 O'C/ 

2 4 ^fems^o^ittta^^btt 1 0 iSS-C* 

MJ ccr. a- llBi£©g«?rtfJ5:-o?c. itct-y 

tt©^f h^jv hr7"';-5^-i?- rqe7=^ji.2 3 0 0 J s 3o 
Df^;i'7-^'^xtt©*f I-^jH~T7''J-^-^- rps 
2 5 0 J m-C^y^-yfcH- KSfc«®t^*/c»;^r^U- 
j?£<t'©^7]? • ithUi{^tt^^r«fcW,©fi^;^A"Xtc 

tttr;!/* >;7kto*^<K©5«llfe*fb^#r^- i tea 

[0 0 1 8 ] SIJS«^2. L-^d'^J'TFl. 5*;l/(2 

legp) K;s*u:*-i'^?>Kii— ;^x©o. o 

T';Jl'T;l'n-;KDO. 0 0 5 gP^ftjA, ^SmSS*, 40 

1 8 5'cttrt©iaK-cpass^*tfAj:ot:sa^i^^5-^ 

glO. 3:^©LM«^^y?LSf (^nJ^ttl^JI- 

B ) ^wfc. -e- ©isi^ffii4i^Hi - B © 4 0 gp i . mmm 
hg«fij (a) ©1 8 o~2 oo-cmmi&mt. 

tj:iiC<Dt^-j [•^)V\-mmm (a) © 1 9 0*C/2 4B$ 
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( □ ) ©^04 1 tmms^ • ffUhimi^m. 

^34©4^Pt±<i:TJl'* V^Jjn^^JM©^!?^^*)^-^ 

II*S«^3~5. L-^i'5?'fKl. 5*^U(2 16gP) 
©gOtC. L-^i'^'-r F 1 0 8gP<i: t FP+->*<>l/3i<' 
>B!© 1 0 SgPi L/cm»3IJfeF!l2 <!:|^«{CL.r L - 
^d'^f-f Fit Ka=^^J^*;U;j<>gJ©=i#y'7--c*^ 
LMliS^^^^yfLK (^BJMtt^flg-C. D, E) ^rf# 
tc, t FD+J^*;W;J<>K*SD-^^^-f' F©ti^?:* 

mm 3 . ^^{jsfi^i^^fi** 1 0 7}<o i.mm^ 

U n ^ F©ti^«:j|jS^4 . ^mUtmMW-i^^ 
D) , t FP + i^:<7;l/^>®!*S£ -*:7'D5i7irA©lS 

mm 1 ■Cjj^L-fcil^ifilfcL'rL -?IK<!:S1K:/5^^U35p6 
T©fifi¥±^^-?^a 3 . 5 0 0 (Dl&fyf-^- U ?LK 

4 0 aJtl^D < tt^^=t#Sil<b L-r jll3as^> J^Xt^JUT 

fe-STSJIKb^ffitfaK E - 3 1 1 © 1 OgP, rr y 97. L 
h'CtiA'i')^V v97.(B\ <dWJ'hU^-^-v Fy;UF« 
(-) . l»plSi4«)i|-E©4 0g|5<!:*A«f^#»J- 
b © 4 0 ^ i m D < itetf-W-^Sa <!: L/-C f-^l"^ > - 7 * 
- JVi^fli-C *-5.i'X^N-5"^5;*7 ;UttSD°D Y S V X 5? - 
T-115©10SP. >7-^5'XtL/r^D'?'7-;'i';^© 
1 0SPA>6)5:S*f F^^l/FSlfSra (*) v ©-S-n^ti 
©1 8 0-2 0 0'C?§^ttJS53:i»SD-Cl^)7 0 0 0-fe>5^ 
;i<'/X~3. 5:?3-fe>?-5i<'fX©®H©ffifiE!^-C*-p 
/t. ^CtJ. C©^-5. F^^UFS^Sil 5J^)©1 
9 0 •0/2 4B#r^fiS(g^*CD^§mS^^b«:^r 1 0%Jit 

i ^SS«:«tjg«?fiJiffifi£!t^J-r * fc, c ©^> F y 
(''^. ^. €:1 9 0 'CCCiaSISn/'c^f; 5- 
F^i^F>'^> Fj!/> r;:.a'i7^;i/3f- 9 osj «:r. « 
- 1 fB*s©s«^-en^tx?f^c-:>/c. s/c* i. F F 
Jt^gij #a©sfe^igtt<hT;i'*'j*»n* 

[0019] 3l;KC«16~9. LD-jg^ (1 : 1 ) 
(c>FfL/ft4i®iL'-raiit»*©0. 3%^f±ii, 
©???iT. ^MfiS*. F^jSl 5 5 •C©iaa-CMBEJBi7K 

^i«^«r3 0B#la^f^c^.^ ji3si^-css^J^^H=^fi7:73 
©LD^*;y?L^'&f#:^c. Hist^e-ci*. -e©5tfy¥LM 
^tc^U?L^©0. 5*;uafiK:tBS-rS2. 4-F 
•ju>i;-Yy'>T:^- F*{^ffl$-t*r. d^yHzy>F y 
r-feT— F* 1 o%*^ty^a*«i^ 1 Afjom^tt^ 
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m^^(o -t; ^ >-fbd< ?Ls^8Jfli - F /c, mmm 7 

ffl^-r -2> X 9^ U > >; n - J^JU X - r-;U?rig 
10%?r'^«J. :^«3&5i|<Jl 4:^<DJ»oIMt*l9l^©x 

x9^u>i^';:3-;i'%f^ffiS-t3-c. s^^ft^jfci^y-feu > 

nI^14iS:»^© X 5^ p > <; =1 - ;u-c X X 7- b $ tifc 10 
x;^f;Hb5l<y?L®?«)li-H€:mc, S/cSiJfflK:. ld 
-jg^ ( 1 : 1 ) ?LM*f±3i. ft^ftBTF. ^3RMdS*. 

1 8 0'c<DUA-cwsM^mM-^^2~-'i^m7t£\.^. 
mMW-m^^m. 1300 ©e^T- l d^ih u fL^>&^§ 

{?87-C«a^x5';l'?r> *iSF!l8-C«0. 5^;W^fi® 

c) . e^T-^ffix;:^f-;Hb^y|LM 20 

d) . ffi^^^>i?U^Wb^y?LS5 (tt«^*-^tt-e) 4 

F©2 5 fSitt^f=t#?PJ- c 3 0 
g|5ttt«#-^S'J-d©3 OgPi h ^)T^^ysim\\M<o 
1 OgP<t:^;;^:^>'^'^^'7 y i'X©5a5<!:*5 6i&:-5*r' h 

h««»iififi!c«j ('^) « 1 9 0 °c(omm^m.ffim i . ? 

7?H2 > 5^ Jt< X^* b . S^ttfc J: O'^ar©^^^ 

14<tr;t/* y*jjn*»«©i*ili®m««- 2 (ciBigL 
te, s/c. fmms£mm-¥, g. h. tt««-^isij- 

c, d. ei*:'^. a-SiBtg©^^-^ VyjUhS«iJ 30 

(h. 9^, y. ^w) ©-en-en©! 9 o"c/2 4^ 

[0 02 0] ll;K«^9. L-?LKiD-?LK©l5lfi(C>l^ 

{^fmthxmi^<DO . rxv-;i. 
^^JT. *©*-»ssi 5 4-c©sa[t?sft 

^si 5:^©LDMlS^^=^<y?lM*^i. Mfc-e©*- 
yfLMtcstLo. 5*;u^fi{cta^-r^^»^cfy;7x 4o 

^S2 8:?3©LDSflS:»^X;J<+>>^tt5Ky?LK (S» 
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"5J^t4^Bi- I ) ^WtCo ttcWlMiC. LD (1 : 1) 

f) '^mtc, ^(Dm^miimfa- i. tt^f^-^sij- f . 

^ •>+7r -Ti'-. '<-X.-J<y-7-<!:JliSt«l7-Cff/ci|4 
«#-^?r!l- d <b3!P6. ^- 4IBIS©* y hjDl'hWmm 

3 ) © 1 9 0 -0/2 4 ^PBlStga©^atteg!{b» 1 0 

3) *i 9 o'c«csissnfc*i» ^^^^^-'^>F^> 

rj::.^'i»y;i'i?-9 OMj {cr. S««il?rtT^c-3/ci^ 

^m^i^-a-C^ - 4 CClBiS L/C. 

ibS^^l. '<-X;J<y^-<!:L.t:x5=-U>-pigex;b 

3jj<y-r-r**^D'?i« r3L/'<7W^'i'X#2 2 0 J 

(M Hit: 40 0, 2 8%itgftxjl/^W) ©4 Ogp 

4^-^ + 7t -Yi'-io-rmjiHb^tttSD^n ray>x 

Xf-;U^fAHj ©4 OgP. 7 5•C>'^•^7 >7i' i7;;«D 
2 0S)J*'6>S:«. 1 8 O'C^ggitte^si . 7 0 0-l2>^5j< 

-<x©^> -;; \-^)i\~mmmm^<^ (x - 1 ) *if/c. c 
©«^ vb^jvv ^mmcm (x - 1 ) ^r^o^/cs^i^ 

ttROf#!*©^:»Jg14 i T ^V* y *J]n*^»©SS®liKI^ 
:/p f u > - X u > :/a f 3 y V--C* s i-' * ;u 

'fb^Mo°n. Sd°d« ^^ly-i h>G-l 65 2J ©1 OgP 
*3 j; j/x5^ lx>-x 5^;l-T <) b- H^fl§-C*-S^D°D« 
^x/^':7^•:,>7XA-7 0 3J ©SOast. 5f-;'=^^7r 

-/^•-x;^7';^A- 1 1 5 J ©2 OgBSDi^7=-;u^>^fli 

-1 15©2 0g|5. jJ<yx^U>>7»^ i'XiLrSfiD°D« 

^:t'7-3/4'XL©10g|5. -BJffl^bSlJi L/TT y T/t" 

>-c*-5B*5ttSD°D r;i<y:/f >HV-3 00 J ©i 
0gp*>6*cSl 8 0'C^aSttS*«il!^i:^-fe>^5K-/X© 

t-y I- ^ >v hmmmm^'m (x-2) ^f#/co c©^^^ 
[•ji)Vi-mm^mi&^ (x-2) ^^ffli^fegSi^FtiSiy* 

*3*©^^)S1± ^TJi^ti'J 7KJjn*^»©«Sli^m ^>^-t± 
T«-2(CiB*8bfc, 
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tT-*} x.T.f-fivvP:^ : h y;^ (2 - 1 Fa+i^xf^ 
^©Sa« r;^-y<-iX7=-;l'A- 1 1 5J ^rffll^ 

So 

A*«^«Bliuri';^^>.^-jr5*ji'tt©SiPD« rvs 

:}<';;^:Sf-T-2 1 1 5 J 10 
;Sf -;'+:7r 'fi'-3 : jgitttS©:^ : iSteStl* 1 9 0 
■COHm^^ifi 3 TJWT?: . ^^^t « 3 - 1 0 :?3©ffi 

[0026] Jt*i^3 . ^- 4ga4g©!^ 5- h 
?riJ«fiS;iB) (X-3) ?:fflC»fc>'^V:^-^^<-;^^15tS«<B^«r 

/c. h^^l' hSS^MfiS;!^ (X-3) ?rfflt,i 20 

ciHjii s -a- yt *5g^gijd5^iij^-r s © -c::^ pjr- 

^•5.m^*5S^p>nfc*i, ^tttp-?>-e©a®(i:giP5ij*5 
y *tti-c©i?ffisijiii*^i5'fc*5?^B$p^*« L-r ^>{6j^iyj 
«s«?d 1 0 . mmm 1 ©^-cf#;rc* h ^ h s^ssfj^a 30 

(W) ^ffll<^/c>'N*-Y:i-^-;l/ti^«ttffi«^^±*^ 

«gJ^. M-'(':i-jJ<-MBS©*«^^i5<'S^?f'Jll«m®l 
-C— gPI«J@l*iji**nd<a©t^SlrWo/£:. Sfc, ii^-;; 

J;-5 igiTJU* ';T>-=&-r7Ktti-C©WSS<JSI*5?^^/c 
^-C* 0 "tJfn*!!.S©^5f-ClB7K*5 pjfg-c* o fc. 

[002 7] mmm \ 1. jits{«i6~9-ct#?t*5' 
fc«*'7^pi±©g^!g5<&« s«Ma***?:««6-rtcs 

SiJ«5-a-J: ^ i 3 o*c^t;u* ';^V-:J^**-C©W 

mmm=S:U^tcm. 1 o^wi^-c^tcsijjsto. sjc* 50 
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[0 0 2 8 ] J:t^««l4. ^*vU^>K<t'f V:/5^U> 
?:ftS^<*©J^5^l'>^+f-'f F©9*.'l''WttI!^-C*S 

7.^;Mt!^*ifiS»<!:-rS^-:' hy;UhS«S'J (X- 
4) ©2 0 0 3i'P>7^;UA^fflCi-CT^l'5P±©jS 

§«r 1 9 0 -csnrSiS^siffc. c©s^3& 3 0 -cpt 
mmm (x-4) v$>i>mMis.:x.f)Hm^mic7i<mu 

*/cJi^-^ bj>()ihmmM (X-4) ©#lt7^;l'A©± 

ibtS^S. SISS«^ 1 ©:^-Cf#/c^ pj^ttffifll (A) ilH 
««:L-r»3tSS¥i&^Sl 0:73©Ji<';?L®i©i5^*iP> 
^CS!^-:' h^-iVhSS^PJ (X-5) -Citl 8 O'C^fflitt 

m (X-5) *^«t>l 00 s. i'axDy ^ JlJ^itVfcm 
Jg-CffiS /c«-'f :f 5j<-;WBa3R«PI±©Slf*^*'fc 

*5, 2 5 0 •cam^mmiBE.mmmtism-c$} k) , 

^B - ^feurras-c^>ofc. h^^i/ >g«?pj (x 

-5) ^^isbi 0 0 zifuxoy ■()\^J^itUfcm^M<D 

j:b®««i6. m&mi<Dmvmciiimn^M (a) ©^Jtp 

^Jfe-S^^' f-^JUhSSSO (X-8) -Cttl 9 0*C^ai! 

F y ;u F T 7' y - i7 -;S:/r L fcitta(*S:^«: pitgrw 
■z,tctii. «©!^S»©14HiL'rife<> iK^ct-©3R*t* 

±©s«-c»t> 0 . 3 K g JWT© f--'i'?aK Lx*^t#e. n 

[0 02 9] 

[^Bjojgj^] *^Bj{aitf5«^ 1 ~ 3 icm^-cBM 
micm^^ot^ 5; F FififiRiBrr(3:^< r^u* y * 

fl3^t4^S!!^!e5:9-<ei4©ttH?:^»TS**5tii3fcr. # 

ja*^-rs**iise>*i-c*s. itSfl«j4wr;u*y7K 

■SgSII3SL-Ct>-5*5^:»jgtt©t4«*s«< . 
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